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NEW "FLYING CRANE” COOLED BY 


The XHRP, built by the Piasecki Helicopter 
Corporation in collaboration with the Navy, 
represents the first successful tandem rotor 
helicopter. Typical of the advanced engineering 
that went into this new ship are the FEATHER- 
WEIGHT all-aluminum oil coolers... developed 
in the largest, most modern wind tunnel labora- 
tory in the aeronautical heat exchanger industry. 


Inherently light, strong, compact, FEATHER- 
WEIGHT all-aluminum oil coolers resist the ex- 
tremes of temperature, pressure, vibration and 
shear which frequently cause oil cooler failures. 
Inquiries concerning FEATHER-WEIGHT oil cool- 
ers are invited. Clifford Manufacturing Company, 
573 E. First Street, Boston 27, Massachusetts. 
Offices in Chicago, Detroit, Los Angeles. 
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Goodyear research and development con- 
sistently anticipate the rapidly changing 
requirements of the aircraft industry with pace- 
setting improvements in all Goodyear products. 
Over the years, Goodyear has made many 
improvements and innovations in the 

construction of aircraft tires. 
The result—the rated load 


All. Aluminum 
Ova! O 


Cooler 


MORE AIRCRAFT LAND ON GOODYEAR 


ANOTHER REASON 


Why More Aircraft Land On Goodyear Tires 


$244 4% 


capacity has, in some cases, been increased 
considerably with only an insignificant in- 
crease in actual tire weight. For complete 


information about Goodyear’s improved air- 
craft tires or any other Goodyear aviation 
products, write to: Goodyear, Aviation 
Products Division, Akron 16, Ohio 

or Los Angeles 54, Calitornia. 


AVIATION 
PRODUCTS 


Goodyear aviation 
tire being subjected 
to test on giant 


dynamometer 


TIRES THAN ON ANY OTHER KIND 
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A structural forging for one of Uncle Sam's newest, fastest 


fighting planes—made from 75-ST aluminum alloy. 


This forging, 30” in length, is one of the most difficult yet 


produced of this new high-speed material. 


Are you taking full advantage of the constantly growing 
range of forgings? Wyman-Gordon forgings all the way 


from five up to one thousand pounds. 


Standard of the Industry for More Than Sixty Years 


WYMAN- GORDON 


Forgings of Aluminum. Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS - DETROIT, MICHIGAN 
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XC-99 Convair transport. 
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Laugh at Vibration! 


BEARING SURFACES 
APPROX EQUAL TO D 


-—CLEARANCE 
(man) 
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GROOVE LENGTH C- GROOVE DEPTH 


O RING GROOVE 


Worn FLANGE BOLTs stressed to resist separating force at maxi- 

mum pressures to be used, you know that Linear “‘O” ring gaskets 

will make a positive liquid or gas-tight seal. The only requirement 
~ is to maintain metal-to-metal contact between the flanges. 


No more checking or periodic tightening of bolts is necessary, 
for once a Linear “‘O” ring is installed, its sealing effectiveness is 
unimpaired no matter how much your line vibrates! 


No more costly shutdowns and repairs because of a sudden 
gasket blow-out. With metal-to-metal contact maintained, Linear 
“Q” ring gaskets will seal against an unlimited pressure range. 
And frequent replacement is unnecessary since over-tightening 
cannot damage Linear “‘O”’ ring gaskets. 


Available in standard sizes from %’ to 15%4”’ ID and in special 
sizes as required, Linear ‘‘O”’ ring peter are moulded of natural 
or synthetic rubber compounds adaptable to a wide range of 
temperatures, gases and liquids. Linear engineering experience is 
at your disposal. May we serve you? 
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Eliminate Guesswork... 


“O" ring gasket for 
flange fittings. Groove 
detail shows use of the 
gasket. 
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LINEA 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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IAS. News 


Al Record of People and Events 
of Interest to Institute Members 


Propulsion Meeting Date 
Advanced: To Be Held 
March 19 in Cleveland 


Tentative Program for Morning, Afternoon, and Evening 
Calls for Sessions Devoted to the Gas- Turbine Engine, Engine 
Installation Problems, Further Improvement of Turbine 
Propulsion Systems, by Engine, Aircraft, and N.A.C.A. 


Engineers, Respectively. 


ECAUSE OF THE early Easter holi- 
day this year, date for the 
Third National Flight Propulsion 
Meeting in Cleveland has been set 
forward from March 26, as originally 
planned, to March 19. Place of the 
meeting, the Hotel Carter Rainbow 
Room, remains the same. 

Tentative program planned as we 
go to press divides the technical ses- 
sions into three parts: Gas-Turbine 
Problems; Design Problems of Tur- 
bojet Power-Plant Installations; and 
Performance Possibilities of Turbine 
Propulsion Systems. 

Engine manufacturers and univer- 
sity personnel have been invited to 
give papers in the morning session on 
gas-turbine problems. For the after- 
noon technical session, speakers from 
prominent aircraft manufacturers have 
been selected to cover design problems 
in the application of power plants to 
high-speed aircraft. The final ses- 
sion will have four speakers from the 
Flight Propulsion Research Labora- 
tory of the National Advisory Com- 
mittee for Aeronautics. 


The suggested program is as fol- 
lows: 


> Morning Session—Following reg- 
istration at 9 a.m., the morning tech- 
Nical session on Gas-Turbine Engine 
Problems would open at 9:30. It is 
Planned to have four papers, the ses- 
sion to end at noon. 


Chairman of the session will be E. S. 


Thompson, Manager, Aircraft Gas 
Turbine Division, General Electric 
Company. 


Luncheon at 12:30 p.m. in the Rain- 
bow Room Terrace will feature a 
prominent guest speaker. 


Afternoon Session—As the tech- 
nical session in the afternoon is 
planned to be short—2 p.m. to 4:30— 
each of the four speakers will be al- 
lotted approximately 20 min., fol- 
lowed by a round-table discussion 
under the direction of a moderator. 
Dinner is scheduled for 6:30 p.m. 
Because of the full program planned, 
no dinner speaker is to be selected. 


> Evening Session—Subjects of 
papers for the final session are ex- 
pected to concern compound engines; 
gas generator engines; turboprop and 
turbojet engines, which will be pre- 
sented by N.A.C.A. Flight Propulsion 
Research scientists. Abe Silverstein, 
Chief, Wind Tunnel Flight Division, 
Flight Propulsion Research Laboratory, 
N.A.C.A., will chairman the session. 
Abe Silverstein, Chairman of the 
Cleveland Section and host for the 
meeting; Gene Wasielewski, Chair- 
man of the Program Committee and 
Vice-Chairman of the Section; and 
Willson H. Hunter, Past-Chairman of 
the Section and member of the Program 
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Cleveland Host: 
man of Cleveland I.A.S. Section, will be 
host at Flight Propulsion Meeting in Cleve- 
land next March 19. 


Abe Silverstein, Chair- 


Committee, are working out the de- 
tails of the meeting and program. 

> Luncheon and Dinner Tickets— 
Tickets for the Luncheon are $2.50; 
Dinner tickets, $3.75. Prices include 
gratuities. Tickets may be obtained 
from the Institute of the Aeronautical 
Sciences, 2 East 64th Street, New York 
21. 

The meeting is open to members, but 
a registration fee of $1.00 will be 
charged nonmembers. 

A program with complete details 
will have been mailed to all I.A.S. 
members by the time this announce- 
ment is read. 


I.A.S. Calendar 


March 19 Flight Propulsion 
eeting, eve- 
land 
July 15-16 Annual Summer 
Meeting, Los 
Angeles 


For details see page 30 
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Lawrence A. Clousing, Head of Flight Sec- 
tion, Ames Laboratory, 


Air Commodore J. W. Tice, R.C. 
Consultant in Aviation Medicine, R.C.A.F. 


F 


Col. Benjamin G. Holzman, Office of the 
Deputy Chief of Air Staff for Research and 
Development. 


JAS. Awards and 


The Octave Chanute Award 


For a notable contribution made by a pilot to the aeronautical 
SCUENCES . 


This award was established by the Institute in 1939 to honor the memory of Octave 
Chanute, pioneer American aeronautical investigator, who died in 1910. 


Presented to LAWRENCE A. CLOUSING 


‘For research on airplanes at high speeds, enabling measure- 
ment of compressibility effects on stability, control, and structural 
loads at high Mach Numbers.”’ 


In the last year, Mr. Clousing carried out research on various airplanes at very high 
Mach Numbers, well in excess of those previously attained in flight. He was able to 
measure compressibility effects on stability, control, and structural loads at Mach Num- 
bers greater than 0.85. Mr. Clousing’s research is expected to have profound effect on 
the design of high-speed aircraft. 

Educated at University of Minnesota, he received his M.S. (Ae. E.) in 1933. In 1926 he 
had learned to fly and received commercial pilot certificate number 6103. He was Instruc- 
tor of Mechanical and Aeronautical Engineering, School of Engineering, Northwestern 
University from 1933-1937. In the Naval Reserve since 1926, Mr. Clousing was pro- 
moted to the rank of Lieutenant Commander in the Naval Air Reserve. 

He was appointed engineer and test pilot at N.A.C.A.’s Langley Field, Va., in 1938 
and subsequently was promoted to his present position at the Ames Aeronautical Labora- 
tory. 


The John Jeffries Award 


Honoring the memory of Dr. John Jeffries, an American physician who, with Blanchard, 
the French balloonist, made the first aerial voyage across the English Channel in 1785 and 
on a previous voyage made the earliest recorded scientific observation from the air, this 
award was established by the Institute in 1940 to give recognition to the importance to 
aviation of scientific endeavor in the field of medicine. 


Presented to J. WINFRED TIcE, M.D. 


‘For outstanding contributions to the advancement of aeronautics 
through medical research.” 


During World War II, Dr. Tice served in the Royal Canadian Air Force, being 
appointed Director of Medical Services in February, 1943, with the rank of Air Commo- 
dore. Inthe R.C.A.F., he devised a plan and wrote a book on a medical system that was 
later adopted and used throughout the war. In addition, Dr. Tice developed the pro- 
cedure for selecting air-crew personnel and set up medical selection boards; helped organ- 
ize medical establishments and hospital organizations of various air force commands; was 
instrumental in bringing about a change in the scale of rations provided to airmen and 
officers; and helped to develop a method of reconstitution of powdered milk which was 
popular among men in isolated stations. 

A graduate of the University of Toronto, June, 1921 (M.B., Toronto), Dr. Tice is a 
certified specialist in Internal Medicine, Royal College of Physicians and Surgeons 
(Canada), 1944; a Fellow, American College of Physicians; and a Fellow in Aviation 
Medicine, Aero Medical Association, of which he is the 1947-1948 President. 


The Robert M. Losey Award 


Established in 1940, this award honors the memory of Capt. Robert Moffatt Losey, 
a member of the Institute and a meteorologic officer of the Air Corps, who was killed at 
Dombas, Norway, April 21, 1940, while serving as an official observer for the U.S. Army. 
He was the first officer in the service of the United States to die in World War II. 


Presented to CoOL. BENJAMIN G. HouzMan, U.S.A.F. 


“In recognition of outstanding contributions to the science of 
meteorology as applied to aeronautics.” 


Colonel Holzman received his meteorological education at the California Institute of 
Technology, which awarded him the degree of Master of Science of Meteorology in 1938. 
During that period he also was Meteorologist for Eastern Air Lines (1934-1935); Meteor- 
ologist in Charge, American Airlines (1935-1936); Assistant Meteorologist, U.S. Depart- 
ment of Agriculture (1936-1937); and Teaching Fellow, California Institute of Technology 
(1937-1938 From 1938-1940 he was Associate Meteorologist, U.S. Department of 
Agriculture, and Supervising Forecaster, U.S. Weather Bureau, at La Guardia Field in 
1940. 

During the war, Colonel Holzman served as Senior Forecaster for the U.S. Strategic 
Air Forces and had important responsibilities of a meteorological nature in connection 
with the bombing and invasion of Europe. 

Shortly after the close of the war, he was assigned to handle the meteorological problems 
connected with the Bikini atomic bomb experiments. His professional and technical 
accomplishments on this assignment gained him wide recognition from the Army and 
Navy personnel who were in charge of the experiment. 
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Honors for 1947 


In his present position, Colonel Holzman not only has continued to make important 
contributions himself but also has initiated and guided many important meteorological 
investigations and had an important part in the successful formulation of the joint Weather 
Bureau, Army, Navy, and National Advisory Committee for Aeronautics Thunderstorm 
Project. 


The Sylvanus Albert Reed Award 


For a notable contribution to the aeronautical sciences resulting 
from experimental or theoretical investigations, the beneficial influ- 
ence of which on the development of practical aeronautics 1s apparent. 


The late Dr. S. A. Reed, designer of metal aircraft propellers and a Founder Member of 
the Institute, made an endowment to the Institute in 1933 to provide an annual award 
with a certificate and honorarium of two hundred fifty dollars. The recipient of this 
award is chosen by ballot of the American Honorary Fellows and Fellows of the Institute, 
who now number over a hundred of this country’s leading aeronautical scientists. 


Presented to 
GALEN B. SCHUBAUER 
and 
HAROLD K. SKRAMSTAD 


‘For their contributions to the understanding of the mechanism 
of transition from laminar to turbulent flow.” 


Both Dr. Schubauer and Dr. Skramstad have made important contributions to the art 
of measuring turbulence and the study of boundary-layer flow. 

Dr. Schubauer developed hot-wire instruments of improved reliability and ruggedness 
and succeeded in making measurements at a Mach Number of 1.6. He developed a 
method of measuring turbulence based on thermal diffusion and has made careful and 
accurate measurements of the velocity in a separating laminar boundary layer. These 
measurements have become so standard for the testing of theories that an elliptical cylinder 
of the dimensions used by Dr. Schubauer is commonly described as ‘“‘Schubauer’s Ellipse.”’ 

Dr. Schubauer received his A.B. degree from The Pennsylvania State College in 1928, 
M.S. from California Institute of Technology in 1930, and Ph.D. from The John Hopkins 
University in 1934. He was made Chief of the Aerodynamics Section of the Bureau of 
Standards in 1946, having previously been in the Electrical Division from 1929 to 1930. 

Dr. Skramstad devised a simple method for direct measurement of the turbulent shear 
stress and also developed a theory of the errors due to the finite length of the wires used in 
hot-wire measurements. 

He was graduated from the College of Puget Sound, Tacoma, Wash.; with the B.S. 
degree in 1930 and received his Ph.D. at the University of Washington in 1935. 

Dr. Skramstad then joined the staff of the Aerodynamics Section where he was engaged 
in the study of wind-tunnel turbulence and of the stability of laminar boundary layers. 
During the war he worked on the development of guided missiles and played a key part in 
the development of the ‘‘Bat,”’ first fully automatic guided missile to be used successfully 
in combat by any nation. Subsequently, he was made Chief of the Guided Missiles 
Section of the Bureau of Standards. 


The Lawrence Sperry Award 


For a notable contribution made by a young man to the advance- 
ment of aeronautics. 


This award was endowed in 1936 by the sister and brothers of the late Lawrence Sperry, 
pioneer aviator and inventor who died in 1923 at the age of 31. It provides an annual 
certificate of citation and honorarium of two hundred and fifty dollars to the recipient 
selected by the Board of Award. 


Presented to Compr. A. M. Gay ter, U.S.N. 


“For outstanding contributions to synthetic training methods 
and devices in the field of aviation.”’ 


Born in Birmingham, Ala., December 25, 1914, Commander Gayler attended the 
W est Point Preparatory School, Schofield Barracks, Hawaii, before his appointment to the 
U.S. Naval Academy, Annapolis, Md., by President Herbert Hoover in 1931. Graduated 
with credit and commissioned Ensign in June, 1935, he served on the U.S.S. ‘‘Maryland,” 
US.S. “Maury,” and U.S.S. “Craven.” 

In April, 1940, Commander Gayler took flight training at the Naval Air Station at 
Pensacola, Fla. He served on the aircraft carrier “‘Saratoga,’’ later the ‘‘Lexington,”’ 
until June, 1942. 

From June, 1942, until June, 1943, Commander Gayler was assigned to duty at the 
Naval Air Station, Anacostia, D.C., and after duty at Patuxent River, Md., he assumed 
command of Fighting Squadron 12 in April, 1944. 

In November, 1945, he was assigned duty in connection with fitting out Night Carrier 
Air Group 91 and January, 1946, was ordered to Sands Point, Port Washington, N.Y., for 
duty in the Special Devices Division, Office of Research and Inventions, now known as the 
Special Devices Center. 

The synthetic training methods and devices Commander Gayler has fostered concern 
Supersonic aircraft; carrier landings, particularly night landings; and gunnery practice for 
air-to-air combat and ground strafing. : 


Galen B. Schubauer, Chief, Aerodynamics 
Section, National Bureau of Standards. 


Harold K. Skramstad, Chief, Guided Missiles 
Section, National Bureau of Standards. 


Comdr. Noel A. M. Gayler, Executive 
Director, Special Devices Center, Sands Point. 
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1947 ID.A.S. Fellows 


Ira H. Abbott, Assistant Chief of 
Research, Langley Memorial 
Aeronautical Laboratory, 


N.A.C.A. 
C. F. Baker, Chief Engineer, Hamil- 


ton Standard Propellers Division, 
United Aircraft Corporation. 


Carlton Kemper, Executive Engi- 
neer, Flight Propulsion Researc 


Laboratory, N.A.C.A. 


Armold M. Kuethe, Professor of 
Aerodynamics, University of 


Michigan. 


F. A. Louden, Head of Aero- 
dynamics and Hydrodynamics 
ranch, Bureau of Aeronautics, 
Navy Department. 


W. G. Lundquist, Chief Engineer, 
Wright Aeronautical Corpore- 
tion. 


J. S. McDonnell, President, Mc- 


Donnell Aircraft Corporation. 


L. B. Richardson, Vice-President, 
Curtiss-Wright Corporation. 


W. R. Sears, Director, Cornell Uni- 
versity Graduate School of 
Aeronautical Engineering. 


Robert M. Stanley, Chief Engineer, 
Bell Aircraft Corporation 
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William K. Ebel, a Fellow of the Institute, 
whose appointment as Director of Engineer- 
ing, Curtiss-Wright Corporation, Airplane 
Division, was announced January 20. He 
joins Curtiss-Wright March 1, after more than 


25 years with The Glenn*L. Martin Com- 
pany, where he was Vice-President in 
Charge of Engineering. 


Three Months’ S.A.I. Activity 
Reveals Abundant Legwork 


During the three months of October 
through December, 1947, in which the 
staff of Standard Aeronautical Index 
was occupied in completing the finali- 
zation of Division Headings and con- 
centrating on the coordination of Sec- 
tion Headings for the high ‘priority di- 
visions of the Index, a notable amount 
of legwork was involved in making 
personal contacts to forward the proj- 
ect. 

In the three months’ period, con- 
ferences were arranged involving a 
total of 278 persons connected with 55 
companies, six Government agencies, 
and nine educational institutions 
covering the East, Mid-West and the 
West Coast. In addition, special con- 
ferences were held at the Institute and 
the Director, Leslie E. Neville, at- 
tended meetings of the American 
Standards Association Committee on 
Standardization of Letter Symbols 
and Abbreviations for Science and 
Engineering and the National Ad- 
visory Committee for Aeronautics and 
made miscellaneous personal contacts. 

The Dayton Representative of the 
Index, Ned M. Thorne, made trips to 
aircraft industries and_ technical 
schools in the Cleveland-Toledo area, 
in addition to trips to Akron, Colum- 
bus, and Middletown, Ohio. 

William L. Lewis, S.A.I. West 
Coast Representative, completed an 
exceptionally large number of visits in 
the Los Angeles area of the aircraft in- 
dustry, including colleges and acces- 
sory manufacturers. This area is be- 
coming a particularly active proving 


NEWS 


ground for the Index, and several com- 
pany and college libraries are setting 
up the Divisions and Section Headings 
of the Index for actual use. 

That the Index project is receiving 
world-wide attention is indicated by a 
request for information from the Aero- 
nautical Research Institute of Sweden. 
The Acting Director of the Swedish 
Institute, in asking for the information 
on the Index, notice of which he had 
read in the June number of the RE- 
VIEW, called the project a ‘‘very im- 
portant undertaking.”’ 

As a result of the international pub- 
licity for S.A.I., other requests for in- 
formation are coming in from abroad, 
most recent from Hindustan Aircraft, 
Ltd., Bangalore, India. 


Medal of Merit to Loening for 
Wartime Aviation Services 


The President’s Medal for Merit for 
his work in aviation in World War II 
was presented to Grover Loening, con- 
sulting aeronautical engineer and Fel- 
low of the Institute, in Washington on 
January 12. 

Presentation of the medal was by 
Gen. Carl Spaatz, Air Force Chief of 
Staff, in a ceremony at which the 
Secretary of the Air Force, W. Stuart 
Symington, was among those present. 
> Adviser to WPB—Loening, who 
was cited for ‘‘exceptionally meritori- 
ous conduct in the performance of 
outstanding services to the United 
States from May 1942 to May 1945,” 
was adviser on aircraft to the Chair- 
man of the War Production Board and 
was also Chairman of the Helicopter 
Committee of the N.A.C.A. He is 
Chairman of Roosevelt Field, Inc. 

The citation further declared that 
he “brought with him out of his long 
and profound experience as an aero- 
nautical engineer, aircraft manu- 
facturer, and flier concepts of military 
aviation which were of great assistance 
to the prosecution of the war effort.” 


Journal Price Increase to 
Nonmembers of |.A.S. 


Effective January 1, the subscription 
price to the JOURNAL OF THE AERO- 
NAUTICAL SCIENCES was raised from 
$7.00 to $12 per year for nonmember 
subscribers. This action does not affect 
Institute members, who may still obtain 
the magazine at the previous subscrip- 
tion rate of $3.50 annually. 

In formulating this change in sub- 
scription policy, the general practices of 
other engineering societies were taken 
into consideration, as well as the in- 
creased printing and production costs 
that made the price rise mandatory. 

The size of the JouRNAL has been 
increased from 56 to 64 pages monthly 


D. Roy Shoults, an Associate Fellow of 
the Institute, has been named Vice-President 
in Charge of Engineering for The Glenn L. 
Martin Company, succeeding William K. 


Ebel. Mr. Shoults, formerly Vice-Presi- 
dent in Charge of En ineering for the Bell 
Aircraft Corporation, has been Chief Engi- 
neer at Martin since June 16, 1947. 


to allow for a wider coverage of the 
many important technical developments 
now taking place in the industry. It is 
felt that Institute members will thus 
benefit from the new policy in several 
different ways. 


Gifts to the Institute Collections 


J. P. V. Heinmeuller added an al- 
bum of transatlantic flight covers and 
an album of Philippine Island flight 
covers to the large collections he had 
previously given. The Texas Com- 
pany, through the courtesy of M. P. 
Doss, gave a number of N.A.C.A. 
Wartime Reports. The Eclipse-Pioneer 
Division of Bendix Aviation Corpora- 
tion, through the courtesy of Miss 
Mildred M. Baker, added aviation 
periodicals to its previous generous 
gifts. Dr. Otto Kallir added catalogs 
and periodicals to his previous gifts of 
air-mail material. 

The David Taylor Model Basin sent 
reports and translations, adding to its 
previous gifts. Mrs. Bella C. Land- 
auer continued her previous gifts with 
magazine clippings. The Cornell Aero- 
nautical Laboratory, through the cour- 
tesy of Miss Elma T. Evans, added 
translations to those previously given. 

Additional gifts were received from 
the Airborne Instruments Laboratory; 
American Management Association; 
British Information Services; British 
Messier, Ltd.; Douglas Aircraft Com- 
pany, Inc.; General Electric Company; 
International Civil Aviation Organiza- 
tion; The International Nickel Com- 
pany, Inc.; Nationaal Luchtvaartlabora- 
torium of Holland; Meteorological 
Department of Transcontinental and 
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Western Air, Inc.; Hugh Montagu; 
Ist Viscount Trenchard; U.S. Civil 
Aeronautics Board; U.S. Library of 
Congress; Alderman Library of the 
University of Virginia; and Westing- 
house Education Foundation. 


1L.A.S. Newslines 


> World War II is “‘the last war we'll 
ever win,” according to Gen. H. H. 
Arnold, retired Chief of the Air Force 
and Honorary Fellow of the Institute. 
“We'll lose, and the enemy we fight 
will lose, because victory in atomic 
warfare is no longer possible,’ he 
added in an article in This Week maga- 
zine. General Arnold recommends 
that ‘“‘we wage peace with all the air 
power, all the machines, and with all 
the money and men we used to fight 
Germany and Japan.” Early last 
month, the general was elected Presi- 
dent of the California Fish & Game 
Commission. 
> Congressional Aviation Policy 
Board has named W. A. M. Burden, 
Honorary Member and former Assist- 
ant Secretary of Commerce for Air, to 
the Board’s Subcommittee on Govern- 
ment Organization as Consultant. 

> William H. Klenke, Jr., General 
Sales Manager, Stinson Division of 
Consolidated Vultee Aircraft, was 
elected Vice-Chairman of the Per- 
sonal Aircraft Council of A.I.A. An 
I.A.S. Associate Fellow, Klenke served 
as a Marine Corps pilot during the 
war. 

> On an inspection tour of bases in 
the Mediterranean area, Lt. Gen. 
Curtis E. Le May, Commander of 
U.S A.F. in Europe and Honorary 
Member of the Institute, flew his own 
B-17 to North Africa, where he visited 
Mellaha Airfield, American-built 
A.T.C. base used during the war. 
Mellaha, near Tripoli in Libya, is 
being reopened “‘because of additional 
supply-carrying transport flights 
necessary to serve American missions 
in the Middle East, including the 
mission to Greece and the air base at 
Dharhran in Saudi Arabia,’’ accord- 
ing to U.S. air officials in Europe. 

> Wynn Laurence Le Page, formerly 
President of Platt-Le Page Aircraft 
Company, is Executive, Adrian Bauer 
Advertising Agency, Inc. He is an 
Associate Fellow of the Institute. 

> I.A.T.A. meeting in London early 
last month called John C. Leslie, Vice- 
President, Pan American World Air- 
ways and Fellow of the Institute, from 
New York to the British capital. 
Leslie, recently made a member of the 
International Air Transport Asso- 
ciation’s, Executive Committee, at- 
tended a meeting of the Administra- 
tive subcommittee, which meets quar- 


terly to handle those administrative 
functions of I.A.T.A. which cannot be 
handled by the Association’s officers. 
> On a special survey mission for Pan 
American, Charles A. Lindbergh, an 
I.A.S. Fellow, spent about a week in 
China last month studying the civil 
aviation picture there. 

> Canadian Car & Foundry has 
named Richard J. Moffett as Tech- 
nical Assistant to the General Mana- 
ger. An I.A.S. Associate Fellow, 
Moffett had been Production Mana- 
ger with de Havilland Aircraft (Can- 
ada) Ltd. 

> A consultant in planning a new, 
large wind tunnel at Wright Field, 
Dr. John R. Weske, Consulting Aero- 
dynamicist for Sverdrup & Parcel, and 
an Associate Fellow of the Institute, 
is also teaching a course at the U.S.- 
A.F. Institute of Technology. 


William H. Klenke, Jr. 


Corporate Member News 


@ New Year predict ion. ..Another good year for the aluminum industry was forecast by 
Roy A. Hunt, President of Aluminum Company of America. Production in 1947 was 
approximately 1,140,000 Ibs., 39 per cent above previous year’s output. 

e American Airlines System reports passenger miles flown in 1947 set a high record at 
1,500,000,000 against 1,308,000,000 in 1946. Number of passengers carried was 2,750,000 
as against 2,485,589 in 1946. 

° Navy Department is installing a combustion research unit for use in studying guided 
missiles at Bell Aircraft Corporation plant at Niagara Falls. 
© More new aircraft models were introduced by Boeing Airplane Company in 1947 than 
in any previous year in Boeing’s 31-year history. Total of four new models, including jet 
bomber and liaison plane, were flown for first time last year. . .Company’s wholly owned 
subsidiary, Boeing Aircraft, was merged with the parent organization last day of 1947. 

@ Chance Vought Aircraft Division of United Aircraft has been negotiating with Navy 
and Dallas Chamber of Commerce for an agreement under which company will move its 
entire operation to former North American Aviation Plant B at Grand Prairie, Tex. 
Lease of the 1,368,700-sq.ft. plant from Navy would be for 1 year —agreement is ex- 
pected soon. 

@ Employment at Eastern Air Lines on January 1 totaled 7,660, an increase of 16 per 
cent over the 6,600 on the rolls a year ago. 
© New Washington office has been leased by Fairchild Engine & Airplane Corporation, 
which has taken over considerable space in the Standard Oil Building, 261 Constitution 
Ave., for a branch engineering office. New branch is to be staffed by some 200 en- 
gineers—draftsmen, electrical, mechanical, structural, layout, and weight. Most will be 
assigned to work on C-119 Air Force contract. 

® Firestone aircraft wheels and brakes will be manufactured, distributed, and serviced 
by Hydra-Control Co., Pasadena, Calif., under licensing agreement with Firestone Air- 
craft Company. . .Hydra-Control will take over unfilled orders of Firestone. 

@ New production schedule for latest G-E aircraft gas turbine has been set up by Gen- 
eral Electric Company. Said to incorporate improved design and operation features and 
more thrust than any of previous G-E types, new gas-turbine details are still classified. 

© Taximeter for planes. . .Kollsman Instrument Division of Square D Company has de- 
veloped a power recorder to determine the cumulative power-hour units turned out by an 
engine. Power recorder is aimed for use by National Fly-Ur-Self System, Inc., but is 
expected to prove useful to commercial air lines as practical means for determining time 
for servicing engines. 

e Supersonic car travels 1,019 m.p.h. . .Northrop Aircraft, Inc., sent unmanned land 
vehicle hurtling over standard gage railroad tracks at a speed of 1,019 m.p.h. at Muroc 
Air Base, covering 2,000 ft. in less than 2 sec. Purpose of the experiment was to deter- 
mine practicality of an ‘‘outdoor wind tunnel” on which Northrop could test advanced 
new airfoils at transonic and supersonic speeds. 

@ Pan American World Airway System’s total passenger traffic in 1947 was estimated at 
1,277,291,000 passenger-miles as against 791,227,600 in 1946. Number of passengers was 
951,450 in 1947 and 854,570 the year previous. Company, which is adding 20 Boeing 
Stratocruisers and 20 Convair Liners to its fleet this year, expects continued growth in 
1948 in both passenger and cargo operations. 


(Continued on page 12) 
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LAS. NEWS 


JA.S. Officers for 1948 


President Vice-President Vice-President 
John K. Northrop Smith J. De France C. L. Johnson 
President, Northrop Aircraft, Inc. Director, Ames Aeronautical Chief Research Engineer, 
Laboratory, N.A.C.A. Lockheed Aircraft Corporation 


Administrative Officers Re-Elected for 1948 


S. Paul Johnston, Director 


Bennett H. Horchler, Executive Vice- Robert R. Dexter, Secretary 
President Joseph J. Maitan, Controller 


Vice-President 


Treasurer 
Raymond P. Lansing Vice-President Sherman M. Fairchild 
Vice-President and Director, Earl D. Osborn Head of Sherman Fairchild and 
Bendix Aviation Corporation President, Edo Aircraft Corporation Associates 
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icone 


You're Using Silicones Now 


These materials were industrial infants five years 
ago. They have suddenly come of age. Even those 
of us who nursed them along are amazed at how 
for they have already gone. Today almost every- 
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(Continued from page 10) 


© Trans World Airline decided not to curtail winter schedules this season because thie 
high level of domestic and international operations reached last fall was expected to be 
maintained. 

@ Installation of its new communications center has been completed by United Air Lines, 
Inc., at the company’s Chicago headquarters. United operates a 15,000-mile network, 
which averages 2,500,000 messages per month. . .U. A. L. has transferred its reservations 
department from passenger service department to traffic and sales in preparation for 
change-over to new reservations system January 15. Known as “pay-load control,” new 
system is a sell-and-record method. 

©@ Midget mechanical pilot, weighing 35 Ibs., has been developed by engineers of West- 
inghouse Electric Corporation. Unlike other automatic pilots, new unit is said to be un- 


body benefits from Silicones in his every day living. 
For example, Dow Corning Silicones are now being 


used in every new car on the road, and in the 
automotive industry a new material must justify its 
cost to a fraction of a cent by increasing life or 


improving performance. 


For Example: DC 200 Fluid damps vibrations of 
ammeters, gas gauges, speedometers, to give you 


more accurate readings—winter or summer. 


For Example: DC 200 Fluid makes practical for 


the first time a viscous torsional vibration damper 


for automobiles and diesel engine crankshafts. 


(DC Silicone Fluids have less tendency to thin out 


at high temperatures or to thicken at low tempera- 
tures than any other liquids usable for this purpose.) 


For Example: DC Silicone Fluid, an ingredient of 
many heavy duty motor oils, stops foaming of the 


oil in the crankcase. 


For Example: DC Silicone Fluid is used to prevent 
silking and flooding of some automotive finishes. 


For Example: DC Mold Release Emulsion No. 35 
simplifies production and improves quality of tires, 


mats, and other mechanical rubber parts. 


These Silicone Fluids are only one of the forms in 
which DC Silicones are made. Many other automo- 
tive uses for DC Silicones are under development 
—Silastic* for gaskets, Silicone Greases for perma- 
nent lubrication, Silicone Resins for electrical insu- 
lation and for longer lasting protective coatings. 


Silicones have been in commercial production at 
Dow Corning for nearly five years. They are 
basically different materials and often give un- 
expected advantages that can be discovered only 
by trying them. We have helped put them to work 
at a variety of jobs in industries of nearly every 


kind. Additional 


office nearest you or write for Catalog $1-9. 
*TRADEMARK FOR DOW CORNING SILICONE RUBBER 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 


in Canada: Fiberglass Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


FIRST IN SILICONES 


information and engineering 
assistance are available. Telephone the branch 
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affected by rapid maneuvers or high rates of acceleration. 


Sections and Branches 


Seattle Section 
Vaughn Blumenthal, Secretary 


Meeting at Bagley Hall, University 
of Washington, December 9, Section 
Chairman Jere Farrah presiding, a 
paper entitled “‘High Energy Ion Ac- 
celerators of Nuclear Physics’? was 
presented to members in a nontech- 
nical talk by Prof. Joseph E. Hen- 
derson, Director of Applied Physics 
Laboratory, University of Washing- 
ton. 
> Possible Atomic Energy Use—Dr. 
Henderson talked on the possible ap- 


plication of cyclotrons and atomic 
energy. In his paper he summarized 
the history of the development of nu- 


clear physics and discussed the new 
cyclotron that is to be built and oper- 
ated by the University of Washington. 

The talk was concluded with a brief 
résumé of some of the things learned 
at the Bikini atomic bomb tests, which 
Dr. Henderson attended. 


Hagerstown Section 
J. Anthony Pauli, Secretary 


Meeting November 25, 1947, in the 
Washington County Museum of Fine 
Arts, Roy W. Lessard, Chairman, pre- 
siding, members heard Harry Sawtell, 
Installation Engineer of General Elec- 
tric Company, present a paper on 
“Aircraft Gas Turbines with Empha- 
sis on Turbo-Props.”’ 

Introduced by Henry Billings, the 
speaker opened his address with defi- 
nitions of jet and turbine engines, the 
jét engine, Sawtell said, being a pure 
jet propulsion gas turbine, while the 
turbine engine is a gas turbine for pro- 
peller drive. 
> Jet Propulsion Film—aA color film, 
Jet Propulsion, was shown which 
depicted the development of aircraft 
and engines from the Wright Brothers’ 
airplane flown at Kitty Hawk in 1903 
to:latest jet aircraft. 

Advantages of jet engines pointed 
out included elimination of vibration 


and several items necessary for opera- 
tion of reciprocating engines. 

Performance on any turbine is in- 
fluenced by the ‘‘leaving loss’’ (velo- 
city energy carried away by the ex- 
haust stream), Sawtell said in discuss- 
ing turboprop engines. 
> Curves Shown—From a series of 
curves shown, jet engines appear su- 
perior at high speeds and short ranges, 
while propeller engines excel at lower 
speeds and longer ranges. Turbo 
engines seem to operate at greatest 
efficiency at highest allowable r.p.m, 
at which temperature is lowest. 

Stresses in the rotating parts of a 
turbine engine are proportional to the 
square of the r.p.m., the turbine wheel 
being most the highly stressed, Saw- 
tellsaid. The turbine buckets are the 
limiting hot parts of the engine, he 
added, and, if combustion tempera- 
ture is kept constant, the bucket tem- 
peratures are decreased as the r.p.m. 
is increased. 
> Water Injection— Possibility of in- 
creasing the maximum rating of the en- 
gine, Sawtell said, lies in the use of water 
injection. Theoretically, a water in- 
jection rate of 5 per cent of the airflow 
would increase the shaft output about 
25 per cent at take-off conditions. 

At the conclusion of his talk, Saw- 
tell showed slides on rocket, ram-jet, 
turbojet and turboprop engines, in 
addition to a series of planes on which 
turboprops and jet engines were in- 
stalled. 


San Francisco Section 
Don O. Horning, Secretary 


At the December 4 meeting, Don 
Horning, Secretary, presiding, the 
Section heard Philip A. Colman, Chief 
Aerodynamic Engineer, Lockheed Air- 
craft Corporation, on ‘Analysis for 
Optimum Transport Airplane Con- 
figuration,”’ a paper that he delivered 
at the I.A.S. Summer Meeting in Los 
Angeles, August 8, 1947. 

In addition to Colman’s paper 
(AERONAUTICAL ENGINEERING RE- 
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view, Vol. 6, No. 12, p. 20, December, 
1947), a film, Antarctic Expedition, 
was shown by permission of the Navy. 


Wichita Section 


Jerry H. Gerteis, Secretary 


An interesting discussion on the 
topic of “Piloting Technique of High- 
Speed Aircraft” and a film, Fighter 
Pilots in Action, prepared by the 
Eighth Air Force Fighter Command, 
was shown to members gathered at 
Droll’s English Grill, December 4. 

Program Chairman, Prof. Kenneth 
Razak, was discussion leader of a 
group composed of Lt. Paul Houser 
and Majors E. R. Fry and K. S. 
Hodges, all of the 127th Fighter 
Squadron based at the Municipal Air- 
port in Wichita. 
> Pilot’s Complaints—The discussion 
began with detailed description of 
cockpit checks that are required on 
modern fighter aircraft. Included 
were some of the pilot’s complaints 
relative to cockpit arrangement and 
the designer’s location of switches, 
landing-gear levers, etc. 

All the pilots in the discussion group 
had had extensive experience during 
the war in the European theater of 
operations and were well informed on 
the requirements for fighter aircraft. 
Many interesting experiences were re- 
lated by the men. 

Tom Salter, Section Chairman, pre- 
sided at the meeting. 


Academy of Aeronautics 


“Jet Propulsion’’ was the subject of 
a lecture given at the November 18 
meeting by Robert A. Cole, Project 
Engineer of the Wright Aeronautical 
Corporation Wood-Ridge plant. 

Demands for speed and more speed, 
Cole said, brought about development 
of an engine that would not be im- 
peded by a propeller’s limitations. 

3y means of slides, the early de- 
velopment of the jet engine was 
shown, and a typical engine was ana- 
lyzed from air inlet to jet thrust 
nozzle. 

Each of the constituent parts was 
fully described as to its purpose and 
importance. Cole then gave a de- 
tailed description of jet-engine per- 
formance including speed, fuel con- 
sumption, and efficiency. New jet 
planes produced by Boeing, Douglas, 
and other large aircraft companies 
were shown by slides to illustrate pres- 
ent-day advancement in jet propul- 
sion. 

At the December 2 meeting, Chair- 
man Martin Glenn introduced Robert 
Ehrler, Jr., Director of Engineering 
Personnel at Chance Vought Aircraft 
Division of United Aircraft Corpora- 


LAS. NEWS 


Calendar 


1.A.S. Section Meetings 
DETROIT—MARCH 9 


Engineering Society of Detroit 
Speaker: Robert Stanley 
“XS-1 Supersonic Airplane”’ 


PHILADELPHIA—MARCH 30 


Engineers Club 
Speaker: Col. Leslie E. Simon 


“Aerodynamics Work of the 
Ballistic Research Laboratories in 
the Transonic ane Supersonic 

ie 


tion, who spoke on ‘‘Personnel Prob- 
lems.” 

He stressed the fact that too many 
engineers and technical men have a 
large knowledge of facts and data but 
are unable to put it to good use. 
These people Ehrler termed 
‘“‘knowers.’’ Main purpose of the 
Chance Vought Personnel Depart- 
ment is to convert the ‘‘knowers”’ into 
“‘doers.”’ 

Ehrler further brought out the im- 
portance of the individual in any in- 
dustry and how problems are over- 
come more easily when there is a 
closer understanding between em- 
ployer and worker. 

In conclusion, Ehrler gave three 
main criteria used by his company in 
assessing a person for a job—mental 
capacity, emotional stability, and 
self-understanding. 

A joint meeting of I.A.S., Society of 
Aviation Technicians, and Air Force 
Association student organizations was 
held December 9. Guest speaker was 
Cc. E. Anthony, Manager of Aviation 
Division, General Electric Company. 

Anthony opened with a film, Jet 
Propulsion, showing early develop- 
ment and present-day use. The com- 
plete operation of a jet engine was 
illustrated and explained by means of 
cartoons and other illustrations. 

Chairman Martin Glenn presided at 
the meetings. 


Alabama Polytechnic Institute 


The November 11 meeting, presided 
over by Chairman Wilmer H. Reed 
III, was confined to business in which 
final details were worked out for a 
group picture to represent the local 
organization in the college annual. 

-In addition, a committee of four was 
appointed to make complete plans for 
a weiner roast and party held No- 
vember 22. 
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Cal-Aero Technical Institute 


The December 2 meeting opened 
with a business session. Chairman 
Jase Diaz presided. 

Following the business meeting, 
W. A. (Dick) Pulver, Lockheed Air- 
craft Corporation Project Engineer, 
introduced by faculty member Jim 
Wilson, gave a talk on the Constitu- 
tion aircraft. 

Construction and maintenance fea- 
tures of the plane were discussed and 
illustrated by slides, both color and 
black and white. Among the high- 
lights of the aircraft’s equipment were 
the hydraulic booster system designed 
to give the pilot “‘feel’’ and ease of con- 
trol; elevator and rudder control 
cables traveling in a straight line the 
full length of the fuselage in order to 
reduce friction; complete power pack- 
age unit of the engines; and a special 
light to indicate to the pilot when the 
wheels touched down, which, because 
of prerotation of landing wheels, could 
not be detected otherwise. 


Carnegie Institute of Technology 


On December 11, Branch members 
visited the National Advisory Com- 
mittee for Aeronautics Flight Pro- 
pulsion Research Laboratories in Cleve- 
land where the N.A.C.A. carries out 
its basic and applied research work on 
engines for supersonic aircraft. Basic 
principles and advantages of the 
turbojet and ram-jet engines were ex- 
plained. 

At the turbine test chamber, prin- 
ciples of the engine test cells and 
method of obtaining basic data from 
the axial-flow compressor chamber 
were explained. Other projects 
visited by the group included the cen- 
trifugal compression chamber, control 
room, refrigeration building, wind tun- 
nel and supersonic tunnel, Icing Re- 
search tunnel, and the N.A.C.A. 
hangar where various aircraft used in 
experimental work were inspected. 


University of Colorado 


The second meeting of the Branch, 
held November 13, featured a film, 
Jet Propulsion, and a talk by Prof. 
K. D. Wood, Dean of the Aeronautical 
Engineering Department. 

Following the showing of the film on 
jet engine principles, Professor Wood 
elaborated on a few of the funda- 
mentals of jet propulsion for the 138 
students present. 

Chairman Randall C. 
presided. 


Maydew 


Illinois Institute of Technology 


A business meeting of the Branch 
held December 4 and presided over by 
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— new Boeings . . . they’re big. 
Able to carry 81 passengers cross 
country, or 114 on commuter flights. 
With loads like that, they can’t tolerate 
any deadhead weight. 


Every square inch of material must jus- 
tify itself in three ways: in lightness, in 
rugged strength, and in dimensional 


stability. 


Weldwood* and Armorply* Honey- 
comb boast an amazingly high strength- 
weight ratio. The multicellular core 
weighs as little as 4 lbs. per cu. ft. The 


facing can be beautifully grained 
matched veneer, gleaming aluminum, 
stainless steel or plastic. Honeycomb’s 
mechanical properties, rigid strength, 
and insulating qualities offer the plane 
designer many advantages. 


Honeycomb core can be made of im- 
pregnated cloth, paper, Fiberglas, or 
other material. Armorply and 
Weldwood Honeycomb are available in 
stock sheets, contoured panels or semi- 
finished form to your specifications. Get 
full engineering data on these spectacu- 
lar airworthy materials. Write today. 
*T.M. U.S.P. Co. 


WELDWOOD and ARMORPLY 


ONEYCOMB 


Manufacturers of Weldwood Flat and Molded Plywood, Armorply, 
Flexmetl, Industrial Adhesives, Plastic Laminates and parts 
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Weldwood Honeycomb walls add 
rugged stiffness . . . subtract weight 


1948 


Installing Armorply Honeycomb 
wall of ladies’ dressing room in 
the Boeing 377 Stratocruiser. 


UNITED STATES PLYWOOD CORPORATION 
55 West 44th Street, New York 18, N.Y. 
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Chairman Kenneth F. Gerleman dis- 
cussed possibilities of an I.A.S. demon- 
stration and display during an Open 
House at the Illinois Institute of Tech- 
nology scheduled for next May. 

A committee was appointed to carry 
out suggestions made during the meet- 
ing. The Branch would appreciate 
any suggestions of successful exhibits 
conducted by other Branches. 


University of Illinois 


A showing of films of the National 
Air Races taken at Cleveland last year 
drew a record attendance of 210 to the 
December 17 meeting. Robert S. 
Chubb, Chairman, presided. 

The films were in color and covered 
nearly all the events that took place at 
the races. Included were a parachute 
drop from a C-82; JATO of the Tru- 
culent Turtle, distance record break- 
ing Navy plane; and midget plane 
races. Aerobatics of a captured Ger- 
man trainer were also shown. 


Polytechnic Institute of Brooklyn 


Announcement of a field trip to the 
Grumman Aircraft Engineering Cor- 
poration plant at Bethpage, Long 
Island, set for November 21, was made 
by Chairman Hrant Yousoufian, who 
then turned the floor over to Sebastian 
B. Nardo, Associate in Aeronautical 
Engineering at P.I.B. 

Nardo gave a report on ‘‘Low Drag 
Airfoils,”’ explaining in some detail the 
development of the airfoil from a flat 
plate to a scientifically designed sec- 
tion. 

By use of diagrams and sketches, 
Nardo illustrated the forces acting on 
the airfoil as a result of its motion rela- 
tive to the ambient air and graphed 
their relations to one another. He 
also pointed out the main character- 
istics of the ‘“‘four-’’ and ‘“‘five-digit”’ 
series. 

In explaining the need for the low- 
drag airfoil developed during the war 
years, Nardo brought out that the 
drag due to the skin friction of the con- 
ventional airfoil constituted roughly 
85 per cent of the total drag of the air- 
foil. Skin friction, he continued, is 
dependent upon the airfoil boundary 
layer of air, which may be either tur- 
bulent or laminar, the turbulent con- 
dition producing high skin-friction 
drag and the laminar flow condition 
producing low skin-friction drag. 

The six-digit series, he explained, 
was designed to control the boundary 
layer over the airfoil surface to reduce 
drag and thus permit higher velocities. 
He concluded by comparing the gen- 
eral outline and properties of the low- 
drag airfoil section with those of the 
conventional airfoil section. 
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Polytechnic Institute of Brooklyn Branch Field Trip—A pproximately 33 Student Members 
of the Polytechnic Institute of Brooklyn Branch visited the Grumman Aircraft Engineering 


Corporation’s plant at Bethpage, L.I., November 21. 


man, 


The film, Report on Jet Propulsion, 
concluded the meeting. 

The December 9 meeting was 
opened by Chairman Yousoufian, who 
gave a favorable report on the organi- 
zation’s first postwar field trip—to the 
Grumman plant at Bethpage—and 
announced the title of the film to be 
shown at the meeting, PBM-3 Wing 
Destruction Test, made by The Glenn 
L. Martin Company. 


Rensselaer Polytechnic Institute 


Chairman Robert Bower opened the 
December 4 meeting at which A. J. 
Fairbanks, Professor of Aeronautical 
Engineering, Rensselaer Polytechnic 
Institute, gave a talk on the develop- 
ment and-theoretical considerations in 
glider design. 

The talk included a brief history of 
glider development since the nine- 
teenth century. Many practical 
problems were discussed in connection 
with glider construction, flying, and 
pilot instruction. A summary of 
record-breaking flight methods con- 
cluded Professor Fairbanks’ lecture. 

A sound film, Gliding Wings, was 
shown. Produced by the Ford Motor 
Company, it showed construction of 
Army paratroop and war implement- 
carrying gliders. 


Syracuse University 


The third meeting of the Branch 
opened December 3 with a showing of 
Bell Aircraft’s film on Jet Propulsion. 

A business meeting then was held 
under Chairman Elton Bischoff at 
which plans for an annual banquet 


Part of the group is shown at Grum- 


were discussed, together with the pos- 
sibility of obtaining an. Air Force Re- 
serve plane for inspection at a local 
airport. 


University of Texas 


‘‘Aerophotography”’ was the subject 
of a talk given at the November 3 
neeting by E. D. Coltharp, aero- 
photographer and member of A.S.C.E. 

Coltharp spoke to the group on the 
types of aircraft used by the Air Force, 
Navy, and civilians for aerophotog- 
raphy and on the features required in 
the use of these planes. 

Two films were shown at the No- 
vember 17 meeting: Aerodynamics 
and Airfoil Structures and S.M. U. vs. 
Texas U. Football Game. 

Chairman Alexander A. Cunnirg- 
ham presided at the meetings. 


Tri-State College 


Following the showing of the film, 
The Lockheed P-80, a business session 
was held at the December 3 meeting. 
Plans for a banquet to be held with 
the last meeting of the term were 
made and candidates for office for the 
next term were nominated. 

Clifton A. Smith, Chairman, pre- 
sided. Faculty members of the Aero- 
nautical Department—S. M. Acton, 
Honorary Chairman, and H. R. 
Wright—were present. 

At the banquet-meeting December 
10, officers for the winter term of 1948 
were elected as follows: Chairman, 
D. H. Kintis; Vice-Chairman, D. W. 
Ellison; Secretary-Treasurer, W. C. 

(Continued on page 73) 
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Honorary Fellow for 1947 


James H. Doolittle, Vice-President and Direc- 
tor, Shell Union Oil Corporation 


Doo 
be w 
of tl 
ever 
bute 
cape 
with 
willi 
into 
cum 
bere 
ji 
his n 
has 
in A 
by v 
but 
ther 
than 
ison 
emit 
pany 
Or 
Gug; 
achi 
aero 
joint 
Engi 


4 
My F q 
J be h 
It 
4 
‘ 
1 


Editorial 


—To Whom Honor Is Due 


It was with particular satisfaction that we received 
the report of the election of the Honorary American 
Fellow for 1947 by the Fellows of the Institute. It 
seemed especially fitting that the man whose scientific 
approach to the problems of modern air warfare should 
be honored by the Institute’s highest award. We, in 
turn, are honored by his acceptance. We welcome into 
the distinguished company of Honorary Fellows, James 
H. Doolittle. 

It is wholly unnecessary to attempt to outline General 
Doolittle’s career for an Institute audience. It would 
be wholly impractical to try to do so within the limits 
of the REVIEW’s editorial page. Suffice it to say, how- 
ever, that he possesses to an unusual degree the attri- 
butes of the scientist and the practical engineer. He is 
capable of dealing mathematically and in the abstract 
with the best of them. He is, at the same time, ready, 
willing, and able to put the ideas in which he believes 
into practice anywhere, anytime, and under any cir- 
cumstances—a characteristic that will be long remem- 
bered by certain people in Germany and Japan. 

Jim Doolittle’s services to his country go far beyond 
his military exploits. For over 30 years his every effort 
has been directed toward the advancement of aviation 
in America. There has been scarcely any new device 
by which man could fly faster or farther or more safely 
but that Jim was among the first to try it. Asa pilot, 
there are few better. But he has always been more 
than that. He isan Airman in the broadest sense. He 
is one of the great leaders of the Air Age. As such, it is 
eminently fitting that he has been elected to the com- 
pany of the Honorary Fellows. 

One of aviation’s greatest awards is The Daniel 
Guggenheim Medal, given each year for ‘‘notable 
achievement which shall tend to the advancement of 
aeronautics.’’ Established in 1928, it is held in the 
joint custody of the American Society of Mechanical 
Engineers, the Society of Automotive Engineers, and 


the Institute of the Aeronautical Sciences. A joint 
board makes the selection yearly. As announced in 
the Review for July last, the 1947 award went to Lester 
Durand Gardner ‘‘for his outstanding achievement in 
advancing aeronautics, particularly for his conception 
and organization of the Institute of the Aeronautical 
Sciences.’’ It was the Institute’s privilege to include 
the presentation of the medal at its Honors Night Din- 
ner this year. 

Other well-known names appear on the Institute’s 
1947 honor list. The ten American Fellows, elected by 
secret ballot from among the Associate Fellows, are 
listed on page 8. To them, our heartiest congratula- 
tions, and a warm welcome to the Fellowship of the 
Aeronautical Sciences. 

Five special awards are given at Honors Night this 
year. Of the usual six, it will be remembered that the 
Bane Award, for outstanding work by an Air Force 
officer or civilian, was presented at the 1947 Annual 
Summer Meeting at Los Angeles in August. Without 
going into details, which will be found on pages 6 and 7 in 
this issue, the other five are (in alphabetical order): the 
Chanute Award for flight-test research; the Jeffries 
Award for advancement in aeromedicine; the Losey 
Award for work in meteorology; the Reed Award for 
outstanding experimental or theoretical work; and the 
Sperry Award to a young man for the advancement of 
aeronautics. The selection of the recipients for all these 
awards is by secret ballot of the Trustees of the awards, 
or by the Council of the Institute, depending upon the 
wishes of the donors. 

By giving due recognition to those who contribute to 
the year-by-year progress in aviation, the Institute, 
through its Honors Night program carries out one of its 
most important functions, the fostering and encourage- 
ment of the arts and sciences of aeronautics. And it 
gives us all, members and Fellows of the Institute, an 
annual opportunity to render honor to whom honor is 
justly due. 
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Engineering for Safety 


WILLIAM I. STIEGLITZ* 


Republic Aviation Corporation 


SUMMARY 


Because of the rapid increase in the amount of flying, the total 
number of aircraft accidents has increased despite a reduction in 
accident rates. An acceleration in the rate of increase in safety 
is therefore imperative. The need for special safety groups to 
accomplish this is stressed. 

The evolution of Republic’s safety program is described, and it 
is shown how the present organization is set up to eliminate the 
factors that loom large in present-day accident statistics. The 
composition, functions, and procedures of the Engineering Safety 
Board and Engineering Safety Committee, and the duties of the 
safety specialist, are described. It is shown how Republic's 
safety organization combines the specialized knowledge of a 
safety expert with that of various other technical specialists to 
form a working group whose primary function is the elimination 
of potential causes of accidents during design stages. 

The need for obtaining the participation of all employees in the 
safety program is stressed, and means are described by which 
this may be accomplished. 


INTRODUCTION 


{joes MOST SERIOUS PROBLEM that the aviation indus- 
try faces today is that of safety. Newspaper 
accounts of aircraft accidents, whether they be in air- 
line, military or private flying, are usually lumped un- 
der one headline listing the total number of crashes and 
casualties, and all react against public confidence in fly- 
ing. This was demonstrated by the reaction of the 
public, the press, and of Congress to the air-line acci- 
dents last winter and spring. 

This loss in confidence is unquestionably a factor in 
the aviation industry’s present economic problem. The 
effect cannot be measured quantitatively, because it is 
impossible to determine the number of potential pur- 
chasers of personal aircraft or the number of potential 
air-line passengers who remain part of the nonflying 
public because of fear. 

A review of accident statistics reveals a steady down- 
ward trend in accident rates. In the past few years, 
however, the amount of flying has increased more 
rapidly than accident rates have decreased, with the 
result that more accidents, and more fatalities, are re- 
ported in the daily press. These figures, not statistical 
trends, impress the layman. 

No one can challenge the statement that further im- 
provement in aviation safety is a must. In fact, the 
rate of improvement will have to be greatly accelerated 
if a rapid increase in the total number of accidents and 
fatalities is to be prevented. 


EVALUATION OF THE RECORD 


The record of past improvement may, from an engi- 
neering standpoint, be extremely encouraging, but it is 


* Design Engineer—Safety. 


important primarily as a means of determining how 
safety has been increased, and how further improvement 
may be achieved. A study of the record leads to the 
conclusion that a large part of the improvement has 
been the result of increased knowledge of the art. We 
made safer airplanes because we made better airplanes. 

The most common causes of accidents a compara- 
tively few years ago were poor aerodynamic character- 
istics, structural failure, and engine failure. These 
were obvious shortcomings in aircraft from an engineer- 
ing standpoint, and, as engineers, we set to work to 
overcome them. The success of this effort is shown by 
the record.''* Accidents caused by inherently danger- 
ous flying characteristics or structural failure are virtu- 
ally unheard of on modern aircraft, and engine failure 
is no longer a major factor in accident statistics. 

So small a percentage of present-day accidents results 
from these three causes that, although further improve- 
ment along these lines can and must be made in order 
to achieve better flying, more comfortable and more 
efficient airplanes, this cannot appreciably affect the 
safety record. The primary effect of most improve- 
ments now under development will be to increase utility 
while maintaining the present level of safety. 


SAFETY PER SE 


From such considerations, it may be concluded that 
the past rate of increase in safety cannot be main- 
tained, let alone accelerated, unless there is a definite 
and concerted effort to achieve safety per se. Accidents 
must be analyzed so as to prevent others from the same 
cause, and, more important, the potential causes of acci- 
dents must be found and eliminated. Both Wood* and 
McFarland‘ have previously expressed this same con- 
clusion in advocating ‘‘postaccident’’ and ‘advance 
accident”’ analysis. 

In addition, we must recognize the fact that some 
accidents will be unavoidable, and we must design to 
minimize the number and severity of the resulting in- 
juries. Our objective must be not only a lower accident 
rate but also a higher survival rate. 


THE NEED FOR SAFETY GROUPS 


In short, safety must be designed and built into air- 
planes, just as are performance, stability, and struc- 
tural integrity. A safety group must be just as impor- 
tant a part of a manufacturer’s organization as a stress, 
aerodynamics, or weights group, and must have as much 
influence on all design decisions. Wood? fully described 
the value of such a group almost 2 years ago, and there 
is little that can be added to his general statement. 
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Fic. 1. Trends in number of accidents and accident rate 
scheduled domestic air-line operation (from C.A.B. statistics). 
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Fic. 2. Trends in number of fatal accidents and fatal acci- 
dent rate—scheduled domestic air-line operation (from C.A.B. 
statistics). 


Some companies have already established accident 
prevention groups or have appointed safety specialists. 
There is an urgent need for such action by a// manufac- 
turers, whether they build personal, transport, or mili- 
tary aircraft, if aviation is to become increasingly safer. 

A safety program can be organized in numerous ways 
and there is probably no one best way. The most 
suitable procedure for any company must depend on 
the nature of its activities, and its general organizational 
setup. Safety organizations now in existence vary 
widely in form. The important thing is that such an 
organization be established, regardless of its form. 


EVOLUTION OF A SAFETY ORGANIZATION 


The safety group at Republic differs from others with 
which the author is familiar primarily in that it is an 
integral part of the Engineering Department. 

The development of our present organization has 
been an evolutionary process, extending over several 
years. In the necessarily rapid expansion during the 
war, there was no definite safety organization as such. 
Accidents were investigated by the Service Department 
and the Service Engineering group, and reports were 
circulated to all departments. A close check was kept 
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Fic. 3. Trends in number of fatalities and fatality rate—sched- 
uled domestic air-line operation (from C.A.B. statistics). 
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Fic. 4. Trend in number of nonair carrier accidents (from 
C.A.A. and C.A.B. statistics). 
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air-line operation caused by personnel error, weather, and failure 
of functional systems (for 10-year period factor is 75 per cent) 
(from C.A.B. statistics). 


on these reports, and any trend or pattern was cause 
for follow-up action. An example of the safety work 
being done at that time is the development of the first 
40g cockpit in the country for the. P-47D series. This 
eliminated pilot fatalities resulting from failures of 
seats, belts, harnesses, and their attachments, in crashes 
in which the cockpit structure had remained intact. 
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tics). 


The war gave a definite impetus to work on problems 
of flying safety, and a great many reports on this subject 
were released by Government agencies, such as the 
Army Air Forces’ Aero-Medical Laboratory and Flying 
Safety Service, the Navy Bureau of Medicine, and the 
National Research Council Committee on Aviation 
Medicine, and by numerous private agencies. 

It was apparent that this material contained a 
wealth of information on accident causes and means of 
prevention. For these data to be of maximum utility 
in design work, it was necessary that they be subjected 

- to careful engineering analysis, and summarized for wide 
distribution and ready reference. 

This led to our appointing an engineering safety 
specialist to collect and disseminate information and to 
serve as a consultant and adviser on safety. To pro- 
vide the broadest possible base for safety studies, addi- 
tional data were obtained from air lines, insurance com- 
panies, C.A.A., C.A.B., and Crash Injury Research. 
All material was analyzed and studied for application to 
design, and abstracts of pertinent information were dis- 
tributed to all concerned. 

These studies indicated that the majority of present 
day accidents result from weather, personnel error, and 
failure of functional systems. 

The aircraft manufacturer’s role in eliminating acci- 
dents resulting from weather is largely limited to the 
development of high-altitude aircraft, and of airplanes 
incorporating those handling qualities essential to in- 
strument flight. Aside from this, solution of the 
weather problem lies primarily in other hands. 

It was found, however, that most accidents traceable 
to failure of functional systems result from poor detail 
design, and that the biggest single cause of accidents 
personnel error—can frequently be traced to detail de- 
sign that encourages such errors. 

With this established, it was evident that a safety 
program of broader scope was needed, and that, in addi- 
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tion to the work already undertaken, the program must 
be organized to insure a constant close check on all de- 
tail design, especially of the functional systems. 

As changes are frequently impossible after a basic 
design has been established, it followed that this check 
must start in the preliminary design stage in order to be 
fully effective. It was therefore considered essential 
that the organization be an integral part of the Engi- 
neering Department, and that it have the authority to 
enforce its decisions. 


PRESENT SAFETY ORGANIZATION—ITS COMPOSITION, 
FUNCTIONS, AND PROCEDURES 


These conclusions led to the establishment of Repub- 
lic’s present safety organization, headed by the policy- 
making Engineering Safety Board, with an Engineering 
Safety Committee, responsible to the Board, as a work- 
ing group. 


The Safety Board 


The Safety Board is composed of the Chief Design 
Engineer, the Chief Project Engineer, the Chief Staff 
Engineer, the Power Plant Staff Engineer, and the Chair- 
man of the Engineering Safety Committee. The func- 
tion of the Board is to establish general safety policies, 
which are transmitted to the Safety Committee for 
execution, and to decide controversial problems of 
safety, which are referred to the Board as will be out- 
lined later. 

It should be noted that the Board membership in- 
cludes the immediate supervisors of all engineering 
department heads, project engineers, and staff engi- 
neers, so that there can be no question as to the author- 
ity of Board decisions. 

There is no permanent chairman of the Board, the 
post being held by all members in rotation. In this 
way, all Board members are given equal responsibility 
and play an equally active part in carrying out Board 
functions. Regular meetings are held every 2 weeks, 


Inter-Office Correspondence 
REPUBLIC AVIATION CORPORATION 
Farmingdale, New York 


To: Chief Engineer, Chief Design Engineer, Chief 
Project Engineer, Chief Staff Engineer, All Staff 
Engineers, All Project Engineers 


From: Chairman—Engineering Safety Committee 


Subject: Personnel Error in Aircraft Accidents 


PILOT ERROR OR DESIGN ERROR? 


Who Made the First Mistake? 


Fic. 7. Heading of typical safety memorandum. This memo- 
randum cited specific accidents, summarized accident statistics, 
and discussed means of minimizing personnel error through de- 
sign. 
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with special meetings called by the Chairman of the 
Safety Committee whenever controversial questions 
require immediate action. 


The Safety Committee 


The Safety Committee is composed of a group of staff 
engineers, with the engineering safety specialist as chair- 
man. Each staff engineer is responsible for all detail 
design in his specialty, and all drawings must be ap- 
proved by the staff before release. This provides an 
independent check of all design by a technical specialist 
not a part of the project group and affords a correlation 
between projects in eliminating safety hazards. 

In case of disagreement on questions of safety be- 
tween a staff engineer and the project engineer involved, 
the latter is invited to attend the next meeting of the 
Safety Committee to discuss the problem. If agree- 
ment cannot be reached, the Chairman of the Safety 
Committee then refers the question to the Safety Board 
for decision. 

In addition, action on many questions of safety is 
initiated by the Committee and referred to the project 
through the proper staff engineer. Questions that do 
not fall within the province of any particular staff engi- 
neer are followed up directly by the Chairman of the 
Committee. 

Copies of all test pilot crabs, Inspection reports, 
Field Service reports, etc., go to the Chairman of the 
Safety Committee for review and necessary follow-up 
action. Items involving safety are brought before the 
Safety Committee, and a decision is made by the group 
as to whether a design change is desirable. The appro- 
priate Committee member is then instructed to follow 
up with the project and report back to the Committee. 
No item is dropped from the agenda until satisfactory 
action has been taken. 


REPUBLIC AVIATION CORPORATION 

ACCIDENT REPORT SUMMARY 

Date and Time of Accident: ......... LOGAHORS 

Extent of Damage: Washout. .; Major..; Minor..; None.. 

No. of Occupants: Crew: .......... Passengers: ........ 

No. of Casualties: Crew: Fatal..; Severe..; Minor... 

Passengers: Fatal. .; Severe..; Minor.. 

COMMENTS: 


Fic. 8. Accident Report Summary Form used for files. 
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(NAME) 


ENG'R. SAFETY BOARD 


1S AUTHORIZED TO EXAMINE 
DAMAGED AIRCRAFT AFTER 
ALL IMMEDIATE DANGER IS 
ENDED. 


(SIGNED) 
PRESIDENT 


Fic. 9. Special badge furnished Safety Board members to 
authorize passage through police lines at scene of accident. 
Safety Committee members have similar badges. 


Classification of Design Changes 


All recommended changes to production aircraft are 
assigned a priority by the Safety Committee, based on 
the degree of hazard involved. Changes are classified 
as: ‘‘A’’—immediate and retroactive; ‘“‘B’’—at earli- 
est possible date, regardless of scrapping of parts or ma- 
terial; or ‘‘C’’—at earliest convenient date, with due 
regard to schedules and parts on hand. A staff engi- 
neer is authorized to assign a “‘C’”’ classification, but 
“A” or “B”’ classifications must be authorized by the 
Committee as a group. In actual practice, staff engi- 
neers seldom assign ‘“‘C’’ classifications without first 
obtaining Committee opinion as to the advisability of 
a higher priority. 

The Safety Committee also acts as a mock-up board 
and as a preflight inspection board on prototype air- 
craft, and a complete report of the findings and recom- 
mended changes is issued. As in the case of production 
aircraft, priorities are assigned to recommended changes 
on a prototype but in this case are classified as: ‘‘A’”’— 
before first flight; “‘B’’—before delivery; or ‘‘C’’—for 
future aircraft. 


The Safety Specialist 


The Chairman of the Safety Committee still con- 
tinues his previous duties as safety specialist, reviewing 
all available safety reports and issuing memoranda 
summarizing these reports to all personnel concerned. 
In addition, he is responsible for statistical analysis and 
engineering investigation of accidents to company air- 
planes. 


ACCIDENT INVESTIGATION AND ANALYSIS 


Routine investigation of accidents occurring away 
from the factory is still conducted by the Field Service 
Department, which works in close cooperation with the 
engineering safety specialist. The latter is responsible 
for technical analysis of such accidents. In the case of 
accidents involving engineering, it is the responsibility 
of the engineering safety specialist to issue a complete 
report, including the history of the accident and subse- 


22 AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1948 


quent investigation, discussion of the findings, conclu- 
sions as to the cause of the accident, and recommenda- 
tions for prevention of recurrence. All such accident 
reports and analyses are reviewed by the Safety Com- 
mittee as a group prior to issuance. 

One of the most difficult problems in accident analysis 
is to establish a sound definition of an accident. Wills® 
has stated: ‘‘The first law of accident investigation (is 
that the amount of damage done in an accident has no 
bearing on the importance of the accident from the 
‘prevention of further accidents’ point of view. 

“Frequently, a valuable lesson can be drawn from an 
‘accident’ in which no damage is done; and conversely, 
no lesson at all from a fatal accident involving the loss 
of an aircraft and many lives.”’ 

It is sometimes extremely difficult to get adequate 
data on ‘“‘near-accidents,”’ particularly on personal air- 
craft on which owners do not report minor difficulties 
to the manufacturer. However, we make every possi- 
ble effort to obtain such reports and analyze them thor- 
oughly to determine cause, so that corrective action may 
be taken before a more serious accident results. 

The analysis of accident reports is not limited to 
company airplanes. Whenever possible, C.A.B. acci- 
dent hearings are attended, and copies of accident re- 
ports are obtained. The entire history of each accident 
is carefully analyzed, not only for cause, but for factors 
contributing to the severity of the accident or the 
extent of personnel injury involved, and for any design 
lessons that may be learned. Reports on such acci- 
dents and the conclusions drawn therefrom are widely 
distributed. 


PHILOSOPHY OF ACCIDENT PREVENTION 


The composition of the Safety Committee merits 
further consideration, since it expresses our entire 
philosophy of accident prevention. First, safety is a 
specialized subject just as are aerodynamics and struc- 
tures. Every engineer cannot be expected to be thor- 
oughly familiar with all developments in the field of 
safety any more then he can be expected to be an expert 
aerodynamicist. On the other hand, the safety special- 
ist cannot be expected to be an expert in all phases of 
design on a complex modern airplane, and safety haz- 
ards can creep into almost any detail. 

We have, therefore, combined the specialized knowl- 
edge of the safety expert with that of the staff engineers 
in a Safety Committee to form a working group com- 
petent to check and pass on all design. 

Weekly meetings provide an opportunity for discus- 
sion of problems. At these meetings it is the function 
of the safety specialist, serving as Chairman, to keep 
the others informed of new safety information. 

We fully realized that even such a group could not by 
itself achieve safety. No safety program can be fully 
effective without the active participation of every em- 
ployee. We believed that in order to achieve this par- 
ticipation there were four essentials: first, that every- 
one be made to realize that no detail is too small to be 


important from the safety standpoint; second, that 
every man involved in design work be trained to scruti- 
nize design not only from the standpoint of how well it 
will work, but also how it could malfunction, or how an 
error could be made in its use; third, that everyone be 
made to feel a personal responsibility for safety; and 
fourth, that a means be provided whereby anyone rais- 
ing a question of safety can call it to the attention of the 
safety group. 


THE MAN ON THE BOARD AND THE MAN IN THE SHOP 


Therefore, at the time our safety organization was 
established, a chart was issued showing the definite line 
of appeal on questions of safety. It was clearly estab- 
lished that it was not only the privilege, but it was the 
duty of anyone questioning the safety of a design feature 
to make full use of the safety organization. Thus, ifa 
draftsman questions the safety of a particular design 
feature and is overridden by his unit leader, he is ex- 
pected to refer the matter to the project engineer, 
thence, if necessary, to the staff engineer concerned, 
and finally, to the Safety Committee. 

A similar procedure has been followed in the shop, so 
that potential hazards in aircraft found by shop person- 
nel are reported to foremen for transmittal, in writing, 
to the project engineer and the Chairman of the Safety 
Committee. 


SAFETY POSTERS 


The Safety Board has also initiated an extensive 
educational campaign through the use of safety posters. 
One series illustrates actual accidents that have re- 
sulted primarily from poor detail design. For these 
posters we have drawn on available accident reports 
from all sources, regardless of whose airplane was in- 
volved, although the actual aircraft is not identified. 
The posters have usually consisted of a small sketch of 
the detail causing the accident, combined with a draw- 
ing based on an actual photograph of the wreck. Cap- 
tions have been of the type “Little Details Cause Big 


Accidents,’ “‘Don’t Let This Happen to Our Air- 
planes,’’ and ‘‘Failure of This... Caused This. Think 
Safety!” 


We have also drawn on material for posters from 
other sources. For example, immediately after publi- 
cation of the July issue of AERONAUTICAL ENGINEERING 
REVIEW, we requested and obtained tear sheets of the 
editorial and ‘‘Pin-Up Picture of the Month,’’ which 
were posted on bulletin boards throughout the Engi- 
neering Department. 


CONCLUSION 


The steady increase in the number of questions being 
referred to the safety group from all departments, in- 
cluding Engineering, Inspection, Factory, and Service, 
has been a gratifying indication of the growing con- 
sciousness of safety problems throughout our company. 

The evaluation of safety work in positive terms is 
extremely difficult. When an accident does not occur, 
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Eternal Vigilance the Price— 


Take a good look at the picture on the opposite page. 
Better yet, cut it out, pin it up on the wall or put it 
under the glass on your desk _It is a picture of a plane- 
load of people. We don’t know who they are. We 
don't even know whose airplane they are sittingin It 
doesn't matter What does matter very much, however, 
is that they are PEOPLE. They represent our ulti- 
mate customer, the traveling public. Somewhere along 
the line, from the inception of the design of the airplane 
until they are landed at their final destination, be we 
blueprint boy, project engineer, pilot, or top executive, 
their safety rests in our hands. 

We are not talking here about collective responsibility. 
It is much closer to home than that. Every single per- 
son who has handled a tracing, pushed a slide rule, 
driven a rivet, inflated a tire, inspected a bolt, or sat 
in the pilot's seat carries a personal responsibility At 
some stage in the proceedings he, and he alone, has 
shouldered the full responsibility. That is the thing 
that no one of us must ever forget. 

In the spring of 1947, the future of air travel has 
never been brighter but, paradoxically, seldom has the 
present outlook seemed blacker Legitimate pride in 
achievement has been dimmed by shocking disaster. 
Possibly we have all been a little overconfident Pos- 
sibly, because some of the things that used to be exciting 
and worth while in themselves have become routine, 
we have all tended to become a little careless That is 
the worst thing that could possibly happen C R. 
Smith once said something to the effect that the air as 
a medium of travel was nottinherently dangerous but, 
like the sea, it extracts a terrible toll for carelessness. 
That is another thing we must never forget. 


About 10 years ago I wrote an editorial for Aviation 
which was addressed to air-line maintenance men, based 
on the old story of the Horseshoe Nail. (Because the 
nail was lost, the horse went lame, the General missed 
an important engagement, the battle was lost, etc., ete.) 
All of which may be classed under the head of “pure 
corn," these days, but there is still a lesson in it, especi- 
ally for the aeronautical engineering profession. Over- 
looking small details that may lead to disaster is the 
kind of risk that none of us can afford to take. The 
stakes are too high 

Engineers as a group are sometimes inchned to for- 
get that they are working for the benefit of PEOPLE. 
We become so absorbed in the problems of the machine 
per se that we often tend to lose sight of the ultimate 
purpose to which it is to be put. We sweat and strain 
over our perf curves, stress calcul: werght 
schedules, and weight estimates, making what conces- 
sions we must for the comfort and convenience of the 
human occupant, damning him meanwhile as one of 
those necessary evils without which we could make a 
better airplane! 

So, take another look at our Pin-Up of the Month, 
the airplane passenger _Pilotless aircraft, guided mis- 
siles, or no, we are going to have our human customer 
with us for a long time. The health of our industry, 
and the continuation of our own jobs, depend eventually 
on how well we take care of him. He wants to believe in 
us. He wants to use our machines and our services for 
his business and his pleasure, but the events of the past 
few months have strained his faith in our abilities. We 
can't afford to let him down. Every member of the 
Institute has a personal responsibility in the matter. 
Think it over, and keep an eye out for loose horseshoe 
nails! S.P.J. 


Fic. 10. Editorial and ‘Pin-Up Picture of the Month” from July, 1947, AERONAUTICAL ENGINEERING REVIEW used as safety poster. 


it is impossible to prove that some particular design 
feature prevented it. The only means of evaluating 
results of this effort lies in overall accident rates. 

We also realize that it is impossible to measure 
quantitatively the economic effects of increased safety, 
but we are thoroughly convinced that our efforts in this 
direction are resulting in safer aircraft, and are paying 
dividends in human life. 
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The Design Engineer's Role in Airplane 
Reduction 


HORRELL GUSTAVE ERICKSON* 


Luscombe Airplane Corporation 


S thers ENGINEERING PROFESSION rightly can be proud 
of its contribution to the advancement of aero- 
nautical science during the war. Although necessity 
dictated emphasis on military characteristics, many of 
its war-born developments have been or can be adapted 
to civil aircraft design. Since such military develop- 
ments are directed toward realization of the ultimate 
in performance, it is understandable that these may 
have disregarded the normal economic forces in many re- 
spects. This fact, then, will serve to limit use of cer- 
tain advanced features in the smaller personal aircraft 
for some time. It has, however, served as a challenge 
to engineers to devise ways and means of accomplish- 
ing the same objectives or results without contributing 
to the cycle of higher cost, higher price, reduced mar- 
ket, etc. 

In this connection, it has been my impression that 
aeronautical engineers have, even before the war, 
lacked a full realization of the important relationship 
between design complexity, product price, and market. 
All too often we have concerned ourselves solely with 
detail design compromises with no consideration of the 
effect of the decision on production expense. This 
condition has retarded full and sound expansion of the 
personal aircraft industry by maintaining high costs 
and prices. Although there might have been some 
disagreement on this position previously, I believe we 
will now find general concurrence that the industry 
must exert every possible measure to provide a product 
with greater utility at lower cost. Nontechnical 
management of the personal aircraft companies in the 
past has seldom questioned the necessity for compli- 
cated structures released to the Production Department. 
Shattering of the calm complacency of the 1946 
personal aircraft industry has dictated a careful review 
of all activities to determine a basis for improving 
operating efficiency and, hence, reducing costs. This 
paper will review the role of the airplane designer in 
this program and highlight the various means available 
to the engineer to simplify airplane construction and 
to substantially lower production costs. 

It has been generally concluded that mass production 
is the answer to low prices. This is only partially 
true, as has been demonstrated by automotive and 
other mass production industries since the war. It is 
reasonable to assume that, if a modern personal air- 
plane were completely designed for mass production 
and placed on the market at substantially lower prices 


* Structural Engineer, 


than are now prevalent, the increased sales would 
fall far short of defraying the expense of redesign and 
tooling. It should, however, by clever redesign and 
by tooling in proportion to the market now available, 
be possible to encourage healthy growth of this market 
while operating on a profitable basis. This problem, 
then, is to analyze the overall picture of design, tooling, 
fabricating, and sales and to determine the course 
that will best ensure maximum realization of the ob- 
jectives and benefits of mass production without all of 
the exorbitant costs of establishing a mass producing 
system. If we can achieve with relatively simple 
tooling and facilities only 50 per cent of the economies 
inherent in a true mass production system, we can 
reduce the price to a range that will attract a greater 
number of owners who can profitably utilize conven- 
tional personal aircraft. This larger market will, in 
turn, substantiate more advanced tooling and _ pro- 
duction systems and also the cost of research and 
development on new designs. 

When we stop to analyze all of the variables that 
contribute to airplane costs, it is interesting to note 
the number of such variables directly or indirectly 
related to the efficiency of our design Engineering. 
Design Engineering encompasses more than purely 
technical consideration: It extends into certain phases 
of almost every function of a modern manufacturing 
organization; hence, it calls for closest coordination 
and cooperation with all of the various departments. 
Knowledge of current problems, activities, and opinions 
of Purchasing, Material Control, Tooling, Production, 
Inspection, Sales, and Service personnel is essential to 
the development of efficient design. It has been said 
that there are innumerable ways to ‘‘skin a cat”; 
hence, we will, for the moment, disregard primary 
design problems and assume that a workable technical 
solution is available in each case. Let us turn to an 
enumeration of some of the most important practical 
nontechnical factors that must be considered in any 
design program directed toward maximum production 
economy. 

(1) Material cost and availability in various forms 
(including purchased parts). 

(2) Type of equipment available (and relative 
utilization). 

(3) Type of personnel and skills required. 

(4) Nature and extent of tooling required. 

(5) Probable number of units to be produced. 

(6) Inventory on hand subject to use or obsoles- 
cence. 
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(7) Number of pieces and parts involved in design. 

(8) Capital available to underwrite costs. 

(9) Special requirements established by Manage- 
ment. 

In initiating a new design where production cost is a 
factor, no variable is too insignificant for consideration. 
The general problems should all be investigated and 
evaluated at the outset before any attempt is made to 
begin the actual design. Consideration of current 
prices of all raw materials in all available forms will 
come under this general classification. 

If current price listings are all assembled for evalua- 
tion, comprehensive comparisons can be made in deter- 
mining the best course for realization of maximum 
production economy. This information may influence 
the final decision as to whether the component will be 
cast, stamped, forged, extruded, or formed from sheet 
stock. Cost comparisons of the various material forms 
can be of considerable value in this respect. Also, 
the indirect problem of balancing cost against weight 
can be solved on a more sound basis when all the facts 
regarding relative cost of various materials is available. 

Now that the type and amount of production equip- 
ment in most aircraft plants are more stabilized than 
they have been in the past, efficient use must be made 
of equipment on hand, unless, of course, there is justi- 
fication for further procurement. To do this efficiently, 
we must assemble cost breakdowns that are complete in 
that they include amortization of the original cost of 
the equipment, as well as the maintenance and opera- 
tional expenses involved. I believe it has been, or is, 
the practice of most companies to charge off the first 
two of these items to overhead without consideration 
of cost breakdowns, a policy that can obviously lead the 
designer to false conclusions of economy. Caution 
must be exercised in considering exact breakdown 
figures, because overloading of equipment showing 
the least operational costs can result unless close con- 
tact is maintained with the Planning Department on 
schedules. 

Even the subject of personnel enters the picture in 
designing for economy. Current labor conditions are 
teflected in the various cost breakdowns, but the 
type of personnel to be involved is peculiar to the 
locality and may establish trends toward which many 
of the components should be designed. For instance, 
in the East, skilled machinists are more plentiful than 
in other sections of the country, and knowledge of this 
fact will influence a design program accordingly. 

Next, there are tooling considerations. The size 
of the tool design staff and the amount of tool and die 
equipment and skilled personnel available will all have 
their effect on the design program. If only a short 
time can be allocated to tooling the project, then due 
consideration must be given to temporary, as well as 
long-range, tooling. The extent of the tooling program 
is, of course, directly connected with the total probable 
number of units to be produced, and it would certainly 
take a magician to arrive at anywhere near an accurate 
figure these days. Some figure, however, must be 


estimated for use as a guide, and it would be wise to 
establish it conservatively, since the tooling expense 
must be written off against it. 

Some of you may wonder how the previously men- 
tioned inventory on hand can effect the design program. 
This is simple when one stops to consider that stock 
on hand is available immediately for use. Also, there 
may be overstock that must sometimes be utilized to 
preclude a loss by sale at less than cost. 

The number of pieces and parts involved in a design 
and production program should warrant considerable 
discussion but will only be highlighted at this time 
because of limited space. There should, of course, be 
made first an estimate as to the total number of parts 
expected, to serve as a basis for scheduling the various 
phases of the experimental program. However, in the 
interest of economy, let us see what happens if the 
total number of parts required in a finished design is 
greater than it actually need be. First, there will be 
more engineering time required because of an increase 
in the number of drawings and detail design problems. 
Second, more tooling will be necessary and, conse- 


quently, time required to tool up for production. 


Third, more floor space will be involved. Fourth, 
more equipment for fabrication will be necessary, and, 
fifth, most important will be an increase in fabrication 
time of every unit produced. From the foregoing, it 
appears, then, that considerable effort should be ex- 
pended on the part of the designer in keeping the 
number of parts to a minimum. 

Knowledge of the capital available to underwrite the 
cost of the program is obviously necessary. It is 
mentioned primarily to point it out as the factor govern- 
ing the extent of time and financial consideration that 
may be allocated to research. 

Since management is responsible for directing the 
flow of company finances, it is certainly entitled to 
establish any special requirements it believes to be 
beneficial to the company’s welfare. It is our duty, 
then, to see these requirements and company policies 
are given consideration in the projected design. 

So much for generalities. Let us now be more 
specific and review some of the ways and means at our 
disposal by which we can accomplish our purpose. 
In general, they may be listed as follows: (1) sub- 
assembly practice; (2) redundant structures; (3) 
automatic machines; (4) low-density materials; (5) 
detail design considerations; and (6) interdepartmental 
coordination. 

The principle of subassembling is not new and has 
always been considered in the design of aircraft struc- 
ture. However, it is a powerful factor from an eco- 
nomic standpoint, and its importance cannot be over- 
emphasized. Elaboration to the extent it deserves 
is not within the scope of this paper but it may be well 
to mention some of its less obvious advantages. First, 
its adaptability to use of automatic machines can effect 
considerable savings. Extensive use has been made 
of subassemblies in this respect in fabrication of the 
wing shown in Fig. 1, and the results have been grati- 
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Fic. 1. Silvaire wing and strut assembly 


fying. Second, the improvement in accessibility by 
subassemblies offers a material saving in that the cost 
of driving each rivet will be reduced accordingly, 
whether it be driven by hand or automatic machine. 
Third, use of this principle affords employment of 
nonskilled labor in fabrication of some assemblies 
which otherwise would require skilled labor if the 
breakdowns could not be so divided. 

There is often the possibility of taking advantage of 
the inherent redundancy in a structure by increasing 
the gage of the material in structure dictated for other 
reasons and omitting the direct load-carrying com- 
ponents. This would correspond to a case where the 
poorly informed designer did not know that it could 
not be done, so he went ahead and did it anyway. If 
standard practices and rules of engineering were to be 
strictly adhered to, the final price of personal aircraft 
would necessarily be based upon the same cost per 
pound as larger and more complicated airplanes. 
Needless to say, few personal airplanes would be sold 
to individuals if this ratio were maintained. An ex- 
ample demonstrating simplification by use of redundant 
structure can be found in Fig. 2. Here the leading 
edge structure and main skins were already dictated 
by aerodynamic requirements. By increasing the gage 
of the leading edge skin from 0.020 to 0.040, it was 
possible to omit the main spar, thus improving acces- 
sibility, as well as saving the entire cost of the part, its 
design analysis, tooling, fabrication, and assembly. 

Another item in need of investigation is the practice 
of transferring loads by concentration of applied loads 
at a particular point, effecting a transfer of the concen- 
trated loads and, subsequently, expanding them again 
in the adjoining structure. Usually, we have laid 
justification of this type of joint to service facility, 
when actually the only reasons have been force of 
habit. It has been our policy to avoid this practice, 
since we have proved to our own satisfaction, and | 
believe most of you will concur, that it is econom- 
ically more sound to transfer loads in their expanded 
form. 
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As already mentioned, we can obtain further econ- 
omy by making the most of the automatic machines 
that may be available. Experience has proved that 
the cost of automatic riveting and spot-welding is 
considerably less than the cost characteristic of hand- 
driven rivets. This difference can justify expenditure 
of considerable effort on the part of the designer toward 
further extension of their use. Some of us have also 
been guilty of ignoring the advantages obtainable in 
designing parts for fabrication in automatic screw 
machines. If the number of parts required is sufficient 
to justify an initial setup, we should not forget that the 
cost per part will be only a small fraction of that pe- 
culiar to manually operated machines. 

A discussion such as this would not be complete 
without considering the possibilities that may exist in 
the use of low-density material. There are several cases 
on record where magnesium alloys have beer employed 
for primary structure at a substantial reduction in over- 
all costs. Since these alloys are the most expensive in 
the lighter gages, however, it would probably be diffi- 
cult to justify their use in other than heavy-gage con- 
struction. I can cite at least one typical case where a 
saving in overall cost of 40 per cent was realized along 
with many other advantages not in keeping with this 
discussion. 

As far as I know, the use of plastics has as yet been 
limited, but, since there are on record a few cases when 
appreciable savings have been claimed by the designers, 
we should not overlook any possibilities that may exist 
in this field. Little can be done as yet, however, until 
service records are complete. 

Knowledge of the foregoing methods and principles 
will be of little benefit if due consideration is not given 
to the detail design features of each component. The 
old saying, “It’s the little things that count,” will 
certainly hold true in this respect. It is the practice of 
many designers to leave the nasty details up to the drafts- 
man, when often the details themselves can make the 
design either a success or failure economically. If for 
lack of time on the part of the designer this practice 


Fic. 2. Four-place airplane all-metal aileron. 
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must be continued, there should first be made an honest 
effort to educate the draftsmen along lines of design 
and production economy. The application of this 
corrective measure, however, should not mean that we 
are relieved of our responsibility for continued attention 
to the design details. Any disagreement here can 
easily be expelled by reviewing some of the items that 
should be considered after a layout has left the hands 
of the designer to be detailed and released for produc- 
tion. 

One of the first possibilities is the elimination of 
left- and right-hand parts, which may be accomplished 
in at least the blanking stage if not in the finished form. 
Probably the best method of emphasizing the im- 
portance of this seemingly small matter would be in 
discussing the advantages obtainable costwise. 

For one, there will be less tooling to write off against 
the part, and, unless the number of units to be pro- 
duced is larger than the present market might indicate, 
this fact cannot be entirely ignored. Another is that of 
lower inventory in both raw stock and finished parts 
that must be kept on hand. The savings thus realized 
are indirect, but are they not just as important in the 
overall picture? 

Further, if the total number of different parts re- 
leased to the Shop can be reduced, the waste and sal- 
vage will be reduced accordingly. 

Another item of no less importance is the saving in 
drafting and clerical work. It might appear to some 
that this is drawing the line too fine, but nevertheless, 
this fact has been proved to merit consideration. It 
does not seem so strange when one considers that fewer 
drawings mean considerably less prints to be main- 
tained and distributed, thus resulting in less filing at all 
plant stations. Individually, these items may not 
amount to a great deal, but they all aid in lowering the 
plant overhead. 

Still another means for economical design lies in the 
combination of parts. There is the possibility of one 
part being made to do the work of more than one by 
addition of one or two operations. The cost of a sub- 
sequent operation to one part is considerably less than 
that of two different parts requiring the same number of 
operations. The automotive industry has recognized 
this fact and adopted this practice years ago, but, for 


Fic. 3. Silvaire original and redesigned strut assemblies. 


Fic. 4. Silvaire tail cone bulkheads. 


some reason, aircraft designers have been reluctant to 
specify more than one or two operations on a single 
part. If the cost of aircraft structure is to be reduced, 
the number of parts must be kept to a minimum. 


Another method of reducing overall costs is relaxa- 
tion of tolerances. There has always been a tendency 
for designers to assign standard close tolerances with- 
out further consideration. Unnecessarily close toler- 
ances can complicate operations required to fabricate 
even simple parts and frequently require additional 
operations not specified on the drawing. Quite often, 
welded assemblies may require machine operations not 
specified to meet even standard tolerances. In Fig. 3 
is shown an example where the necessity for close 
tolerances was virtually eliminated in the redesigned 
counterpart. It was primarily for this reason that the 
use of a single strut was chosen in lieu of ‘“‘V”’ struts 
with jury bracing. With the single strut, slight varia- 
tion in length is of little consequence, and any mis- 
alignment in the end fittings can be absorbed by a 
universal joint at the fuselage connection. If a joint 
must be designed for bolts, it is better to use only one, 
if possible, in order to eliminate the tolerances that 
must be held to match the mating part. 

Relaxation of tolerance can allow greater versatility 
in manufacturing methods. Wide tolerances can 
permit a job to be handled by any one of several ma- 
chines, whereas, restriction to any one tends toward 
waste of both planning and shop time. There is also 
the fact that less time will be required to complete 
each operation if the Shop is not bound by close dimen- 
sioning. Less-skilled workers may then be qualified 
to handle the job. Jigging and tooling need not be 
so elaborate and can be accordingly less expensive. 
Again, there will be the possibility of reducing loss by 
salvage. 

Much lost motion and time can be eliminated in 
Planning and in the Shop if alternate materials and 
methods of joining are specified on drawings. The 
greatest saving will be realized in the nonstructural 


on- i 
nes 

e in 
4 
aA 

* 
4 
4 
} 
j 
| 
} 
a 
H 
is 
iW 
ik 
i 


Fic. 5. Four-place airplane all-metal wing. 


parts by permitting usage of odd-lot materials. The 
same reasoning also applies to castings, in that local 
sources may often be obtained at a reduced cost if 
material requirements are not too stringent. Even the 
item of material waste should be considered in the 
design stage. Every designer knows that straight 
shearing operations are less expensive than routing or 
blanking of parts, and recognition of this fact can 
serve a useful purpose from the very outset of the 
design to the last detail. The problem of waste was 
nicely handled in the designing of the fuselage bulk- 
heads shown in Fig. 4, where a large portion of one 
ship set of bulkheads is obtained from a single sheet. 

Decreasing the number of parts is probably by far 
the most effective means of cutting manufacturing 
costs. It is by no means easily accomplished, however, 
and only by valiant effort and display of ingenuity 
can the designer expect to arrive at an optimum in this 
respect. Elimination of only a few parts can do much 
toward reducing overall costs, since the subsequent 
effect is to decrease work in all departments. 

There has always been a gap between Engineering 
and Production which, to my knowledge, has attracted 
insufficient attention but which appears to hold worth- 
while possibilities for increasing efficiency. The larger 
companies are more guilty of insufficient coordination 
in this regard. It is understandable in one respect, 
since the individual responsibilities of their personnel 
are more limited by specialization. On the other hand, 
there seems to be no reason why special positions can- 
not be established for personnel in each department to 
coordinate with the designer their respective depart- 
mental functions. It is impossible for any one person 
to design completely a component from the beginning 
to the production article and foresee all the difficulties 
that will be encountered in planning tooling, jigging, 
and production scheduling. Why, then, have we 
been following this practice? Since all these depart- 
ments are affected, should not they have the privilege 
of voicing their opinions and airing their problems? 
We contend that only through continuous close co- 


AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1948 


operation with specialists from each department in- 
volved can the optimum in design be reached costwise. 
It has been our experience that estimation as to method 
of handling in production is unreliable, since there are 
too many unforeseen problems arising in the other 
departments of which the designer has no time to 
keep informed. One of these problems could be in 
overloading of particular pieces of equipment. Only 
Planning would be in a position to know the answer to 
this one. 

Now that we have reviewed some of the tools with 
which the designer has to work, it may be of interest 
to see how some of these principles have been applied. 
In Fig. 5 is shown a wing of a personal airplane, the 
design of which has been based on these principles. 
This type of structure permits the use of exceptionally 
wide tolerances. The use of automatic riveting ma- 
chines was introduced in fabrication of the skin panels, 
Approximately four-fifths of the total number of 
rivets in the wing are driven in this manner. In the 
case of the apron strips, cost was given preference over 
weight, in that they could have been scalloped. The 
spars are extruded from 61 ST material chosen because 
of its lower initial cost. Cost analysis was made of 
the same section formed from sheet stock, but the 
results favored extrusions by a considerable amount. 
61 ST material also possesses good corrosion resistance. 

The wing formers are cut from strip stock and fab- 
ricated on a single-operation die. Joints in all cases 
are riveted, precluding the need for close tolerance 
holes or matched hole patterns required for bolts. 
In the wing plan form and cross section, aerodynamic 
concessions were made allowing standardization of all 
upper and all lower formers. The overall setup was 
designed with considerable thought being given to 
minimizing tooling and jigging problems. Plan form 
and controlling points of a previous design were re- 
tained to permit use of jigs and tooling already fabri- 
cated. Even the amount of floor space necessary for 
fabrication of subassemblies was included in the 
design considerations. The lack of full-depth ribs 
minimizes the number of joints to be matched and 
assigns little restriction by tolerances. ‘The tip is 
fabricated by drawing a single sheet and is attached to 
the wing by rivets around the periphery. The use of 
a single extruded strut was chosen to minimize toler- 
ance requirements. As already mentioned, variations 
in length cannot cause binding, and any misalignment 
can be absorbed by the universal joint located at the 
fuselage. Thestamped steel fittings riveted in each end 
are identical, eliminating the need for right- and left- 
hand parts and, consequently, right and left strut 
assemblies. Since, in our plant, welding and machin- 
ing are costly operations, special attention is given to 
the exclusion of welded structure and machined parts. 

The aileron shown in Fig. 2 may be of interest 
because of its lack of internal structure. Two ribs, 
two skins, a “‘U”’ section leading edge, and a stamped 
horn comprise the entire assembly. Characteristically, 
the static underbalance is small, the heavy part of the 
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Fic. 6. Sheet-metal engine mount for 165-hp. horizontally 
mounted engine. 


structure being forward of the hinge line. Elaborate 
aileron and wing jigging was eliminated by use of two 
self-aligning bearings mounted at the extreme ends. 
This type of construction allows use of extremely wide 
tolerances with maximum accessibility even to the 
extent of permitting assembly on automatic riveting 
machines. 

The principles of structural simplification and cost 
reduction are reflected also in a new engine-mount 
design. Our diversion from the normal approach of 
using welded steel tubing structure yielded rather 
surprising results both costwise and weightwise. The 
conventional welded tubing design was discarded in 
lieu of aluminum-alloy sheet-metal stampings, effecting 
elimination of all hand-welding operations and ma- 
chining. The mount shown in Fig. 6 will accommodate 
a 165-hp. engine at a weight penalty of 10 lbs., while 
the conventional design shown in Fig. 7 will accommo- 
date only 65 hp. at almost the same weight. Cost 
analyses of the two mounts disclosed the cost of the 
larger mount to be slightly over one-third of that of the 
smaller conventional counterpart. It might be well 
to point out that in this case engine-mount loads are 
transferred to the fuselage structure in expanded form. 
Note that bolts, bushings, and matched holes necessary 
in transferring concentrated loads would have increased 
the cost of this mount considerably. 


A case of redesign for more economical fabrication 
is always educational, in that we have a basis for 
comparing results. It also helps to inflate one’s ego 
when and if satisfactory answers are obtained. The 
empennage assemblies shown in Figs. 8 and 9 
are illustrative of such an example. Although the 
original surfaces were by no means the most efficient 
of conventional structures, they are believed to be 
sufficiently representative to serve as an approximate 
basis for comparison. First, the redesigned surfaces 
require but little more than one-half of the number of 
rivets for fabrication as required by the original counter- 
parts (actual reduction in stabilizer—450 rivets). All 
opposite parts were eliminated, permitting use of a 
Single piercing die for each part. Second, with the 


Fic. 7. Tubular engine mount for 65-hp. horizontally mounted 


engine. 


Fic. 8. Silvaire original and redesigned stabilizer. 


Fic. 9. Silvaire original and redesigned fin. 


exception of the ribs, fuselage attaching fittings, and 
the stabilizer leading edges, all parts may be sheared 
to size. Third, brakes may be used in forming of all 
parts except the ribs and tips, thus requiring but little 
tooling. Fourth, only a single draw die is required 
to form the tips, since they are identical for both 
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surfaces. Fifth, hinges are standardized for both 
surfaces. Sixth, the excellent accessibility for fabrica- 
tion permits ease of riveting and inspection. Just as a 
matter of interest, the elevators and rudder used with 
the original surfaces were retested and found to be 
satisfactory with the auxiliary spars and one-third of 
the total number of rivets removed. 

Unfortunately, we also have to have landing gears. 
At times it seems ironic that a machine designed to 
operate in one medium must have so large a percentage 
of its weight and manufacturing cost tied up in making 
it adaptable to another. However, it seems to be a 
necessary evil; and since landing gears do represent a 
fairly sizable proportion of our weight and cost, | 
believe it is worth while for me to make ‘mention of the 
work we have done with them. 

First, we have minimized this weight and expense 
as much as possible at the outset by using only fixed 
conventional gears. Up to 1947, the Silvaire landing 
gear had been in use without change for many years. 
It was then examined with a view toward simplification 
and cost reduction. We were then using a single 
shock absorber mounted under the floor of the fuselage 
in the center and with both legs hinged’thereto. This 
unit was simple as far as it went, but we have gone a 
little further. The original cylinder was made of 
standard tubing welded to an end plate, or cap, and 
with fittings welded on to that. Of course, the whole 
mass distorted during welding, so it had to be machined 
afterward. This has been replaced with a cylinder 
made from tubing purchased to close inside tolerances 
and furnace brazed to a forged end cap with integral 
fittings. The only machining required is cutting off 
the tubing and threading one end for the piston re- 
tainer. The inside diameter as purchased is close 
enough for the piston and for a tight fit on the end 
cap. The brazing produces no distortion. The piston 
is also of two-piece construction—the rod and piston 
cap. These are simple machine parts with reasonable 
tolerances furnace-brazed together. The former units 
were of welded construction and required machining 
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after the welding and selective fitting to the cylinders, 
The piston itself is not sealed. We use a simple dodge, 
well known in the oil fields, to control leakage past the 
piston rather than to stop it. This controlled leakage 
acts as part of our orifice area and gives consistent 
results over a range of diametral clearance in cylinder 
of 0.002 to 0.012 in. We also use an “‘O’’-ring retainer 
packing requiring only a one-piece retainer nut instead 
of the two-piece device with two sets of threads re- 
quired with our former chevron packing. This unit 
provides improved taxiing and landing characteristics 
at reduced cost. I recall that at a previous Institute 
meeting we discussed the relative merits of spring oleos 
versus air oleos. It is probable that we could save a 
couple of pounds by throwing out our heavy coil 
spring and going to a high-pressure oil air strut, but I 
do not believe we could even begin to approach our 
present cost with such a design, to say nothing of the 
maintenance problems. 

Now for the landing gear legs. Our former design 
involved a tripod arrangement with streamline tie 
rods for the inner members and tubular steel struts. 
This was redesigned to eliminate the tie rods by using 
step tapered tubing for the main legs. Insofar as the 
gear is concerned, we could also have eliminated the 
drag legs, but this would have called for major redesign 
of the fuselage structure, so we have retained a sim- 
plified and stronger version of the drag strut. In 
accomplishing this redesign, we simplified all fittings 
as much as possible and succeeded in eliminating a 
large portion of the welding and in reducing our overall 
cost by a substantial amount. 

The foregoing has been offered to stimulate recogni- 
tion of the need for low-cost, low-priced personal 
airplanes and also, to emphasize, as well as review, the 
design engineer’s role and his contributions toward 
attainment of this goal. If we all recognize this present 
deficiency and work together, we can, by making it 
possible to lower prices, extend the personal airplane 
market and ensure healthy growth of personal airplane 
industry. 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 
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Inelastic Column Theory and Analysis of 
Experimental Observations * 


By 
Chi-Teh Wang 
New York University 


The inelastic column buckling theories as usually presented 
are found to be rather confusing. Many experimental results 
still cannot be explained satisfactorily by the theories as they 
stand. It appears to be pertinent, therefore, to define the 
inelastic buckling problem once more from a more rigorous 
mathematical point of view and to give a more rigorous 
mathematical treatment of the problem. The effect of assum- 
ing a constant tangent modulus on the buckling load in the 
tangent modulus formula is discussed, and many anomalies of 
column behavior in the inelastic region are explained. 

In making such a study, it is important to emphasize the 
difference between an ideal column and an actual column and 
the difference between the buckling load and ultimate load. 
Southwell’s method for analyzing column tests, which was 
originally proposed for the case of elastic buckling, is now 
shown to be valid for inelastic buckling. It is also shown 
that, in applying the method, instead of analyzing load and 
deflection measurements, simultaneous load and strain read- 
ings can be used. Thus, it is easier to measure the strain more 
accurately. 


* Accepted for publication in the JOURNAL. 


Low-Speed Flutter and Its Physical Interpretation* 


By 
M. A, Biot and Lee Arnold 
Brown University and Aeronautical Consultant 


The phenomenon of low-speed flutter of an oscillating air- 
foilis investigated. The problem resolves itself into the study 
of two phenomena: that of zero air-speed classic flutter, and 
that of an oscillating airfoil with no vortex shed. Itisseen that 
both cases involve oscillation of the airfoil about a nodal line 
located three-quarters of the chord aft of the leading edge. 
The study is based on the fundamental theory developed by 
Theodorsen. 

The relationship between the parameters required for zero- 
Speed flutter for the general case is developed, and the physi- 
cal interpretation of this phenomenon is discussed. 

For the latter case, the solution of the equations of motion, 
based on noncirculatory flow, and the equations resulting 


* Accepted for publication in the JOURNAL. 
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Preprints of these papers are not avail- 
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from the Kutta condition results in a relationship between 
the inertia and elastic parameters for which the airfoil will 
flutter (i.e., maintain oscillations at constant amplitude) for 
all air speeds. The physical interpretation and the mech- 
anism of this phenomenon are discussed. 

Practical implications, such as the importance of nodal line 
location and the effect of the physical parameters of the airfoil 
on nodal line location, are discussed. 

The possibility of a new approach to the flutter problem is 
suggested—that of employing the ground vibration modes of 
the airplane to study the existence of a low flutter speed and 
as a design guide to raise the flutter speed. 

Conclusions are also drawn regarding the influence of aspect 
ratio and the relative importance of theoretical aerodynami¢ 
coefficients against values of these quantities measured in the 
wind tunnel. 


Static Thrust Analysis for Helicopter 
Rotors and Airplane Propellers * 


By 
Walter Castles, Jr., and Arnold L. Ducoffe 
Georgia School of Technology 


This paper presents a solution for the relation between the 
blade angle, thrust, and torque coefficients of a helicopter 
rotor in hovering flight. This analysis presents the case 
wherein the induced velocity at a given radius, R, is set up as 
a function of the thrust at that radius, and a semiempirical 
constant, Ky, is introduced to account for the viscous shearing 
forces in the flow. Equations have been derived which yield, 
upon graphical integration, the thrust and torque for the gen- 
eral case of blades with any solidity, twist, or taper. The 
solutions for the integrals of the equations for the special case 
of a constant chord, untwisted blade are also presented. The 
results apply to a helicopter operating in or out of ground 
effect, and values of the semiempirical constant, Ki, which 
have been calculated from experimental data, are presented for 


* Accepted for publication in the JOURNAL. 
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the entire range. This method gives values of the thrust and 
torque coefficients which are in good agreement with the avail- 
able experimental data. Since the static thrust case of an 
airplane propeller is identical to that of a helicopter rotor in 
hovering flight, this method can be used for the calculation of 
the static thrust and torque of modern variable pitch propel- 
lers. 


An Analytical Study of the Landing Shock 
Effect on an Elastic Airplane* 


By 
R. H. Scanlan 
Rensselaer Polytechnic Institute 


Several authors have considered the analytical problem 
proposed in this paper: Given the time history of the forcing 
fanctions (from theory or test experience) applied to the main 
landing gear in vertical and drag directions during landing of 
an airplane, and assuming the airplane elastic, describe the 
various accelerations of its components. 


* Accepted for publication in the JOURNAL. 


The solution presented here contains new features, some or 
all of which have been neglected by others. These are: 

(1) The inclusion of a sufficient number of degrees of free- 
dom adequately to describe important observed effects of 
actual landings. Such effects are exemplified by the ‘‘whip- 
ping”’ of landing gear, fuselage, and tail surfaces (occasionally 
of enough magnitude to cause failure). 

(2) The use of normal coupled vibration modes of airplane 
components as generalized coordinates. 

(3) The inclusion of the effects of structural damping 
throughout the complete time interval considered. 

The detailed motions of individual components in their 
proper phase relation to the other components of the structure 
are also considered. Of interest to the designer is the 
fact that overconservative practices, such as the superposi- 
tion of maximum effects, are avoided in the present analy- 
sis. 

The equations of motion developed here are fairly numer- 
ous. Since the forcing functions are not analytically pre- 
scribed, the solution of the equations of motion is lengthy, 
though straightforward, by conventional approximate means, 
Use of a differential analyzer on the problem would, of 
course, be desirable, but the solutions are presented here in 
a way that is suited to approximate calculation by hand meth- 
ods. 
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4 YEARS OF FLIGHT-METAL KNOW-HOW | 


A big plus when you consider SEATS of American Magnesium 


You start with the unquestioned fact that light- 
ness is worth its lack of weight in gold. And 
magnesium has lightness as no other aircraft 
metal has. 35% lighter than aluminum. 75% 
lighter than steel. 

Next comes the consideration of whether 
magnesium can be made into aircraft parts—a 
seat, for example—economically. 

The answer lies in engineering. How much 
you can save by having magnesium seats and 
doors, oil tanks, engine parts, wheels, acces- 
sories, and structural parts, is a question to 
explore. There’s certainly no advantage in letting 
the question go unanswered. 

American Magnesium has unequaled know- 
how with flight-metal. It is to the advantage of 
American Magnesium Corporation to see to it 
that magnesium is never used where it should 
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not be used. And to your advantage to use it 
wherever it can be used, correctly. Call the 
nearest Alcoa office or write ALUMINUM 
COMPANY OF AMERICA, sales agent for 
American Magnesium Products, 1497 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Specify Hagan THRUSIORG 


with your 
Westinghouse 
dynamometer 


HAGAN 
HALL 
BUROMIN 
CALGON 


HAGAN THRUSTORQ 
measuring thrust and torque Wi WM, 


Leading dynamometer manufacturers are now prepared to 
furnish dynamometers which include Hagan THRUSIORQ as 
original equipment. 

The photograph shows a Westinghouse cradle dynamome- 
ter and THRUSIORQ assembly ready for finishing. Dynamome- 
ter is of the DC type, 100 horsepower and 1050-4000 rpm. It 
is equipped with a #12 double THRUSIORQ, which measures 
either right or left hand torque, thus eliminating all reversing 
linkage. 

If you are buying a new dynamometer, specify Hagan 
THRUSIORQ, or fill out the coupon.below for information 
about other THRUSIORQ applications. ‘ 

Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 


HAGAN CORPORATION 
HAGAN BUILDING 
PITTSBURGH 30, PA. 


Please send me information on Hagan THRUSIORQ particularly in 
relation to: 


NAME 
POSITION 
COMPANY 
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Model G Aircraft Generators—100, 200, 300, 
400 and 500 amps. ratings (3 to 30 KW output) 
—a size to match your every need for depend- 
able D.C. power. These wide speed range units 
provide ample power at, all times, under all 


conditions . . . near idling or cruising. 


— 


G-29—400 AMPs 


G-25—100 AMPS 


Lower your costs with 


JACK & HEINTZ 


Dependable Aircraft Products 


Books 
ous issu 
individu 
Canada. 

Write for complete details on the full lines of 


J & H aircraft products . . . generators, inverters, 


starters and aircraft motors. 


Aviation Division + JACK & HEINTZ PRECISION INDUSTRIES, INC. + Cleveland 1, Ohio 
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Tle’ Younes Guginccred 


GAS TURBINE 
REGENERATOR 


'@ The latest development in the aircraft 


heat transfer field is this Young-designed 
regenerator for gas turbine-propeller engines 
or auxiliary power plants. Of particular 
interest to designers and builders is the fact 
that tests in similar installations have shown 
amazing reductions in fuel consumption by 
preheating the air as it flows from the com- 
pressor to the combustion chamber. Write 
today for further details about this and other 
aircraft cooling products developed by Young 
—-specialists in the design and manufacture 


of heat transfer equipment since 1927. 


AUTOMOTIVE AND INDUSTRIAL 
PRODUCTS 

Gas, gasoline, Diesel engine cooling, 

radiators ® Jacket water coolers * Heat 


Gas coolers © Atmospheric cooling and 
condensing units ® Supercharger intere 
coolers ® Aircraft heat transfer equipment 


HEATING, COOLING AND 


PRODUCTS 


YOUNG RADIATOR CO. 
Dept. 478-B Racine, Wis., U.S.A, 


AIR CONDITIONING PRODUCTS 

Convectors ® Unit Heaters * Heating 

coils Cooling coils * Evaporetors 
Air conditioning units 


Aerodynamics 
CONTROL SURFACES & AUXILIARY DEVICES 


Russian Laminar Flow Airfoils. I[I—Measurements on the 
Profile No. 2315 Bis with AVA-Nose Flap. F. Riegels. (ZWB/ 
UM/3607, January 17, 1944.) U.S., N.A.C.A., Technica] 
Memorandum No. 1127, September, 1947. 25 pp., diagrs. 4 
references. 

Wind-tunnel measurements to determine the effect of Gét- 
tingen nose flaps on the maximum lift coefficient of airfoils with 
small nose radii indicated that the increase in the lift coefficient 
would be considerable even for small flap chords. 

Measurements in Flight of the Stability, Lateral-Control, and 
Stalling Characteristics of an Airplane Equipped With Full-Span 
Zap Flaps and Spoiler-Type Ailerons. J. Richard Spahr and 
Don R. Christopherson. U.S., N.A.C.A., Memorandum Report 
(Wartime Report No. A-28), December, 1948. 98 pp., fold. 
charts. 4 references. 

Wind-Tunnel Investigation of a Beveled Aileron Shape De- 
signed to Increase the Useful Deflection Range. R. T. Jones 
and W. J. Underwood. U.S., N.A.C.A., Memorandum Report 
(Wartime Report No. L-651), April, 1944. 16 pp., diagrs. 3 
references. 

Wind-Tunnel Investigation of Ailerons on a Low-Drag Airfoil. 
Il—The Effect of Thickened and Beveled Trailing Edges, 
Robert M. Crane and Ralph W. Holtzclaw. U.S., N.A.C.A,, 
Advance Confidential Report No. 4A15 (Wartime Report No. 


A-54), January, 1944. 50 pp., illus. 6 references. (Cf. AER 
1/48:34.) 

Wind-Tunnel Tests on the Ailerons of E.6/41. A.S. Halliday 
and D. K. Cox. Gt. Brit., Reports and Memoranda No. 2185, 
August, 1943. 20 pp., figs. British Information Services, New 
York. $1.20. 

FLUID FLOW 


The Boundary Layer of Yawed Cylinders. W. R. Sears. 
Journal of the Aeronautical Sciences, Vol. 15, No. 1, January, 
1948, pp. 49-52, figs. 5 references. 

Starting with the Navier-Stokes equations of motion for viscous 
fluids, Prandtl’s argument regarding the orders of magnitudes of 
quantities in a laminary boundary layer is repeated for the special 
case of a yawed cylinder of infinite length. It is shown that for 
this case the chordwise flow is given by the same equations as for 
unyawed (plane) flow about the same cylinder and that the span- 
wise boundary-layer flow can be calculated by integration of.a 
linear second-order differential equation. This result leads to 
useful conclusions—e.g., that the location of laminar separation 
of the chordwise flow is independent of yaw. Asan example, the 
flow over a flat plate, at zero incidence, having a sweptback lead- 
ing edge is treated. It is found that the boundary-layer flow is 
always in the direction of the external stream and has the Blasius 
velocity profile—i.e., it is unaffected by sweepback of the leading 
edge. Asasecond example, a certain class of cylinders suggested 
by Prandtl is considered in the yawed condition. The flow about 
these in the plane case is known, the spanwise boundary-layer 
flow is calculated approximately, and some characteristic features 
are presented graphically. 

The Limiting Line and Its Relation to the Critical Mach Num- 
ber (Project No. HA-219). Hideo Yoshihara. U.S., Air Force, 
Technical Report No. F-TR-1149-ND, November, 1947. 16 
pp., figs. 7 references. 

Several exact examples of compressible flows with limiting lines 
were examined in detail. A clear distinction must be made be- 
tween the limiting line that occurs with expansion and that which 
occurs with compression. In the former case, when the limiting 
line is formed by an envelope of expansion waves, it is not deter- 
mined entirely by its boundary conditions. By choosing a suit- 
able shape of the walls downstream, continuation of the flow 
which is physically possible may be constructed into the “for- 
bidden region’”’ downstream of the former limiting line. In the 
case of the limiting line that occurs in a compression region, the 
flow is determined fully by the boundary conditions and cannot be 
continued beyond the line if it is still to remain isentropic and 
irrotational. However, in all known cases at the instant’ when 
the limiting line appears, a point of infinite curvature appears at 
the boundary. Therefore, if it is stipulated that the boundaries 
be without discontinuity in the slope of the wall, it may be ex- 
pected that limiting lines may occur at lower Mach Numbers. 


Exampl 
to when 
tegion i 
Shocl 
Surface 
Proceed 
2 pp. pl 
Shocl 
the smo 
nel are 
and sur 
photogr 
with or 
Flow 
bau, Ve 
ratory, | 
Anin 
calculat 
and of c 
have int 
of flow. 
comput 
other is 
aspect f 
with an 
New 
Digest, 
referenc 
An ir 
fluid flo 
velopm: 
son wit! 
that mt 
transiti 
caused 
These a 
pattern 
Numbe 
The 
H. Rub 
15, 191 
lation, ( 
An e 
mental 
for the 
cation 
derived 
On tl 
of the / 
57-63, | 
Deca 
and A. 
Series 
diagrs. 
The 
Vorticit 
negativ 
while a 
Ttandom 
contribs 
distribu 
aligned 
ments ¢ 
are desc 
trically 
Stream 
found t 
of the ti 
ehergy 
Proxim: 
Reynol 
to vorte 
Ments s 
$0 that 
same th 
the gre: 
Reynol 
the vort 


y 
a } 
| 
AN | 
x 
| 
| 
| 
| 
| 
| 
| 
| 


n the 
'WB/ 
nical 
Ss. 


Gét- 
with 
icient 


1, and 
-Span 
r and 
Report 

fold. 


e De- 
Jones 
Report 
rs. 3 


\irfoil. 
Edges, 
No. 
AER 


alliday 
2185, 
3, New 


viscous 
udes of 
special 
hat for 
s as for 
e span- 
on of.a 
ads to 
aration 
ple, the 
*k lead- 
- flow is 
Blasius 
leading 
ggested 
w about 
ry-layer 
features 


h Num- 
Force, 
47. 16 


ing lines 
be- 
it which 
limiting 
»t deter- 
a suit- 
the flow 
he “‘for- 

In the 
rion, the 
annot be 
ypic and 
nt’ when 
ypears at 
undaries 
y be ex- 
Iumbers. 


AERONAUTICAL REVIEWS 39 


Examples known up to now do not give a conclusive indication as 
to when the “‘breakdown”’ of potential flow occurs in a supersonic 
region imbedded in subsonic flow . 

Shock-Wave and Boundary-Layer Phenomena Near a Fiat 
Surface. A. Fage and R. F. Sargent. Royal Society of London, 
Proceedings, Series A, Vol. 190, No. 1020, June 17, 1947, pp. 1-20, 
2pp. plates. 1 reference. 

Shock-wave and turbulent boundary-layer phenomena near 
the smooth flat metal floor of a specially designed supersonic tun- 
nel are studied from traverses made with pitot, static pressure, 
and surface tubes and fromi direct shadow and Topler striation 
photographs. The shock-wave systems are normal or oblique, 
with or without a bifurcated foot. 

Flow Along Plates and Similar Bodies. G. Fliigel. (Schiff- 
bau, Vol. 30, 1929, pp. 336-338.) Cornell Aeronautical Labo- 
ratory, Translation, June, 1947. 8 pp., diagrs. 

An investigation to establish mathematical bases from which to 
calculate the forces acting on plates or similar bodies, rectangular 
and of other plan forms, both with and without profile drag, which 
have infinite aspect ratio both normal and oblique to the direction 
of flow. From these bases the maximum angle of attack can be 
computed at which the transition from one flow condition to the 
other is as gentle as possible. The cases of bodies with infinite 
aspect ratio normal to the flow and oblique to the flow and both 
with and without profile drag are considered. 

New Aspects of Transonic Flow Theory. Gottfried Guderley. 
U.S., Air Force, Air Technical Intelligence, Technical Data 
Digest, Vol. 12, No. 9, November 1, 1947, pp. 5-18, diagrs. 8 
references. 

An integration of recent papers dealing with the character of 
fluid flow in the transonic region. No detailed mathematical de- 


velopment is given, but the phenomena are explained by compari- . 


son with similar physical events. The boundary value conditions 
that must be determined to define a flow, flow behavior during 
transition from pure to mixed flow patterns, and the pattern 
caused by perturbations in a mixed subsonic flow are analyzed. 
These analyses serve as a background for a discussion of the flow 
pattern about a profile and drag at Mach 1 and critical Mach 
Numbers. 

The Mechanism of Fluid and Air Drag. Th. von K4rm4n and 
H. Rubach. (Physikalische Zeitschrift, Vol. 13, No. 2, January 
15, 1912. pp. 49-59.) Cornell Aeronautical Laboratory, Trans- 
lation, October, 1947. 19 pp., illus: 

An exposition of the fundamental mathematical and experi- 
mental research by which a stable configuration was determined 
for the vortex sheet in two-dimensional fluid flow. By appli- 
cation of the momentum principle to this concept an expression is 
derived for the drag of a body in two-dimensional fluid flow: | 

On the Kinematics of Turbulence. F. N. Frenkiel. Journal 
of the Aeronautical Sciences, Vol. 15, No. 1, January, 1948, pp. 
57-63, figs. 13 references. (See AER 7/47:28.) 


Decay of Vorticity in Isotropic Turbulence. G. K. Batchelor 
and A. A. Townsend. Royal Society of London, Proceedings, 
Series A, Vol. 190, No. 1023, September 9, 1947, pp. 534-550, 
diagrs. 7 references. 

The equation describing the rate of change of the mean square 
vorticity in homogeneous isotropic turbulence is obtained. A 
negative contribution to gw?/dt arises from the effect of viscosity 
while a positive contribution is produced by the tendency for the 
tandom diffusive motion to extend the vortex lines. This latter 
contribution can be related to the skewness of the probability 
distribution of the rate of extension of line elements of the fluid 
aligned in any given direction. The results of direct measure- 
ments of each of the factors appearing in the vorticity equation 
are described. The measurements were made by analyzing elec- 
trically the output from a hot-wire anemometer placed down- 
Stream from a grid in a uniform stream. Both U?/u? and \? are 
found to increase approximately linearly with time during decay 
of the turbulence and their rates of.change are consistent with the 
energy equation. The skewness factor mentioned above is ap- 
proximately constant during decay, with the same value at-all 
Reynolds Numbers. It follows that the rate of increase w? due 
to vortex extension is proportional to (w?)*/*, and further measure- 
ments show that the effect of viscosity has a similar dependence, 
% that the ratio of the two contributions to gw?/dt remains the 
same throughout the decay. The viscous contribution is always 
the greater, but the contributions tend to equality as the grid 
Reynolds Number increases. The meaurements of all terms in 
the vorticity equation are shown to satisfy the equation with suffi- 


cient accuracy. One of the deductions from the measurements 
is that the double velocity correlation function tends to a cusp at 


‘the origin as the Reynolds Number increases indefinitely. 


A Study by a Double-Refraction Method of the Development 
of Turbulence in a Long Circular Tube. A. M. Binnie and J. S. 
Fowler. Royal Society of London, Proceedings, Series A, Vol. 
192, No. 1028, December 23, 1947, pp. 32-44, diagrs. 12 refer- 
ences. 

A streaming double-refraction method was employed to ex- 
amine the flow in a long glass tube of a very weak solution of 
benzopurpurin in water. Two kinds of turbulent entry were 
used: With one, laminar flow at a Reynolds Number of about 
1,900 was observed at cross sections more than 120diameters from 
the entry; with the other, the corresponding distance was 90 
diameters. The nature of the breakdown of laminar flow at a 
cross section was found to depend upon the kind of entry and 
upon the distance of the cross section from the inlet. The de- 
velopment of complete turbulence at various cross sections was 
also investigated. 

Measurements in the Turbulent Wake of a Cylinder. A. A. 
Townsend. Royal Society of London, Proceedings, Series A, Vol. 
190, No. 1023, September 9, 1947, pp. 551-561, figs. 6 references. 

An experimental study of the conditions in the turbulent wake 
behind a cylinder in an air stream at cylinder Reynolds Numbers 
between 100 and 7,000. The measurements include the mean 
velocity distribution, the distribution of the three components of 
turbulence, the statistical distribution of time of the turbulent 
‘velocity components, and the correlation derivatives in the down- 
stream direction for both the longitudinal and transverse corre- 
lations. It is shown that the intensities of the three components 
of turbulent velocities are nearly equal at the center of the wake, 
where the balance between viscous decay and diffusion from the 
regions of shear results in a considerably greater intensity for the 
component at right angles to the direction of flow and also to the 
axis of the cylinder—i.e., in the direction of the diffusion of turbu- 
lent energy. An analysis of the energy in the wake proves that 
complete dynamical similarity in the wake, if it is ever attained, 
does not occur closer to the cylinder than 1,000 diameters and that 
the viscous dissipation of energy can be described in terms of a 
length parameter, nearly constant over the width of the wake and 
approximately equal to the measured value of Taylor’s scale of 
microturbulence. 

An Investigation, by the Method of Characteristics, of the 
Lateral Expansion of the Gases Behind a Detonating Slab of Ex- 
plosive. R. Hill and D. C. Pack. Royal Society of London, 
Proceedings, Series A, Vol. 191, No. 1027, December 3, 1947, pp. 
524-541, figs. 3 references. 

An examination by hydrodynamic methods of the phenomena 
occurring when an uncased explosive charge is detonated in a 
fluid medium. Attention is focused in the pressure and velocity 
distributions in the gaseous explosion products. For simpli- 
fication, the charge and the gas and fluid fields are considered 
two-dimensional. The equations were solved numerically by the 
method of characteristics. The methods of numerical integration 
are similar to those developed for determining velocity distribu- 
tions around projectiles moving at supersonic speeds. 


FLUTTER & VIBRATION 


Vibration Surveys of the P-40 Rudder and Fin-Rudder As- 
sembly. Theodore Theodorsen and Arthur A. Regier. U.S., 
N.A.C.A., Memorandum Report (Wartime Report No. L-652), 
April, 1943. 18 pp., illus. 


FUSELAGES, HULLS, & ALIGHTING GEAR 


A Method for the Calculation of External Lift, Moment, and 
Pressure Drag of Slender Open-Nose Bodies of Revolution at 
Supersonic Speeds. Clinton E. Brown and Hermon M. Parker. 
U.S., N.A.C.A., Advance Confidential Report No. L5L29 (War- 
time Report No. L-720), March, 1946. 33 pp., diagrs. 7 refer- 
ences. 

Excellent agreement of the calculated lift and moment with 
experimental data indicates that this approximate method may 
be used to obtain the aerodynamic characteristics of slender 
bodies, such as those required for efficient supersonic flight. The 
comparisons were made with a typical ram-jet body shape at 
Mach Numbers 1.45, 1.60, 1.75, and 3.0. The pressure-drag cal- 
culations were not compared with experimental results because of 
the uncertainty of the values measured in the tests. The lift 
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CE THAT FORMS On an airplane's air 
. Siae chokes off the air that cools 
the generator. And without air, heat 
can build up until insulation’ and 
even metal melt—and the generator 
burns up. 

This was always a serious problem 
for pilots and mechanics. But it was 
licked the day B. F. Goodrich 
engineers came up with electrical- 
ly heated rubber. This thin, tough 
rubber has wires imbedded in its 
core which distribute heat uniform- 
ly over its entire surface. The hot 
rubber keeps ice from forming on the 
narrow intake, and the generator 
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Martin Aircraft Company mechanic installs electric rubber on the Martin 2-0-2 


Where ice made metal melt 


gets a continuous flow of cooling air. 

In the picture above, a mechanic 
is installing B. F. Goodrich electric 
rubber on the generator oil cooler 
duct of the Martin 2-0-2. This is an 
easy job because the rubber is very 
flexible and fits curved surfaces tight- 
ly and smoothly. After it is cemented 
on, the pair of wires that carry power 


and the installation is complete. 

B. F. Goodrich electric rubber is 
the most efficient way of getting the 
right amount of heat to a specific 
spot. It simplifies design problems and 
saves weight. It can be adapted to any 


power supply. And it can be inter 
nally installed where design permits. 

B. F. Goodrich electric rubber has 
done a successful anti-icing job on 
propellers, spinner domes, cowls. 
antenna and pitot masts, hydraulic 
lines, water tanks and other installa- 
tions. Research to make electric rub 
ber even better is a constant project 
of B. Goodrich engincers. Th 
B. F. Goodrich Company. Acronautical 
Division, Akron, Ohio. 


B.F.Goodrici 
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coefficient was found definitely to increase with increasing Mach 
Number, while the moment coefficient, taken about the midpoint 
of the body, decreased. 


INTERNAL FLOW 


Analysis of the Performance of a Jet Engine From Character- 
istics of the Components. I—Aerodynamic and Matching Char- 
acteristics of the Turbine Component Determined with Cold Air. 
Arthur W. Goldstein. U.S., N.A.C.A., Technical Note No. 
1459, October, 1947. 58pp., illus. 4 references. 

Reports influence of aerodynamic characteristics of first nozzle 
ring on turbine performance. Methods of jet-engine analysis are 
developed and applied to investigation of interaction of turbine 
with N.A.C.A. research compressor in such an engine. Stream- 
filament method of designing high reaction blades was satis- 
factory. Free-vortex flow was not realized. Reduction in tur- 
bine-gas flow capacity was caused by inner shroud boundary 
layer. The outer boundary layer was unstable. Jet-engine per- 
formance may be increased 4.7 per cent by modification of com- 
pressor to utilize best turbine efficiency. 

A New Method for the Aerodynamic Design of Multistage 
Axial-Flow Compressors. Hunt Davis. Journal of the Aero- 
nautical Sciences, Vol. 15, No. 1, January, 1948, pp. 41-48, diagrs. 
2references. (See AER 4/47:29.) 

Comparative Performance of Two Vaneless Diffusers Designed 
with Different Rates of Passage Curvature for Mixed-Flow Im- 
pellers. Frank J. Barina. U.S., N.A.C.A., Technical Note 
No. 1490, November, 1947. 11 pp., illus. 2 references. 

The diffuser performance is based on a ratio of the overall 
adiabatic efficiency of the compressor to impeller adiabatic effi- 
ciency. The large difference in the passage curvature of the two 
yaneless diffusers made no appreciable difference in diffuser per- 


formance at the peak compressor efficiency for the range of speeds 


investigated (700 to 1,200 ft. per sec.). 
The Development and Application of High-Critical-Speed Nose 


Inlets. Donald D. Baals, Norman F. Smith, and John B. Wright. 
U.S., N.A.C.A., Advance Confidential Report No. L5F30a 
(Wartime Report No. L-729), July, 1945. 133 pp., illus. 14 


teferences. 
PERFORMANCE 


Generalized Performance Comparison of Large Conventional 
Tail-Boom, and Tailless Airplanes. Herman O. Ankenbruck and 
Marion O. McKinney, Jr. U.S., N.A.C.A., Technical Note No. 
1477, October, 1947. 84 pp., illus. 3 references. 


STABILITY & CONTROLLABILITY 


Wind-Tunnel Investigation of the Stability and Control Char- 
acteristics of a Complete Model Equipped with Vee Tail. Ed- 
ward C. Polhamus and Robert J. Moss. U.S., N.A.C.A., Tech- 
nical Note No. 1478, November, 1947. 45 pp., illus. 5 refer- 
ences. 

A wind-tunnel investigation was conducted to determine the 
low-speed stability and control characteristics of a complete model 
equipped with a vee tail. Tail dihedral angles of 35°, 47°, and 
55° were tested and the results compared with results of tests of a 
conventional-tail arrangement used with the same wing-fuselage 
combination. 

Correlation of Wind-Tunnel Predictions With Flight Tests of a 
Twin-Engine Patrol Airplane. I—Longitudinal-Stability and 
Control Characteristics. Noel K. Delany and William M. 
Kauffman. U.S., N.A.C.A., Memorandum Report No. A5D04 
(Wartime Report No. A-86), April, 1945. 61 pp., illus. 5 refer- 
etices, 

Flight Measurements of the Flying Qualities of an F6F-3 Air- 
plane (BuAer No. 04776). II—Lateral and Directional Stability 
and Control. Walter C. Williams and John P. Reeder. U.S., 
N.A.C.A., Memorandum Report No. L5B13a (Wartime Report 
No. L-716), February, 1945. 58 pp., figs. 4 references. 

Flying Qualities of a High-Speed Bomber with a Dual Pusher 
Propeller Aft of the Empennage as Estimated from Wind-Tunnel 
Tests of a 1/s-Scale Powered Model. James A. Weiburg and 
Alfred W. Schnurbusch. U.S., N.A.C.A., Memorandum Report 
No. A4 K04 (Wartime Report No. A-78), November, 1944. 31 
Pp.,diagrs. 3 references. 

Longitudinal Characteristics and Aileron Effectiveness of a 
Midwing Airplane From High-Speed Wind-Tunnel Tests. 
Charles F. Hall and Robert L. Mannes. U.S., N.A.C.A., 


Memorandum Report (Wartime Report No. A-84), September, 
1944. 69pp., illus. 9 references. 

Power-On Wind-Tunnel Tests of the 1/;-Scale Model of the 
Brewster F2A Airplane with Full-Span Slotted Flaps. John G. 
Lowry. U.S., N.A.C.A., Memorandum Report (Wartime Report 
No. L-707), August, 1941. 33 pp., figs. 1 reference. 


WINGS, AIRFOILS, & EMPENNAGE 


Theoretical Additional Span Loading Characteristics of Wings 
with Arbitrary Sweep, Aspect Ratio, and Taper Ratio. John 
DeYoung. U.S., N.A.C.A., Technical Note No. 1491, Decem- 
ber, 1947. 387 pp., diagrs. 9 references. 

The Weissinger method has been used to find the lift-curve 
slope, spanwise center of pressure, aerodynamic center location, 
and span loading coefficients of untwisted and uncambered wings 
having a wide range of plan forms. The results are presented in 
graphical form to facilitate interpolation. Methods are also in- 
cluded for determining induced drag and the approximate effects 
of compressibility. 

Effect of Aspect Ratio and Taper on the Pressure Drag at 
Supersonic Speeds of Unswept Wings at Zero Lift. Jack N. 
Nielson. U.S., N.A.C.A., Technical Note No. 1487, November, 
1947. 32 pp., figs. 4 references. 

The source-sink method of R. T. Jones is used to determine the 
wave drag coefficients at zero angle of attack of the family of un- 
swept wings with diamond airfoil section. Charts presented per- 
mit a rapid determination of the drag coefficient at any supersonic 
Mach Number, aspect ratio, and taper. 

Theoretical Lift Distribution and Upwash Velocities for Thin 
Wings at Supersonic Speeds. John C. Evvard and L. Richard 
Turner. U.S., N.A.C.A., Technical Note No. 1484, November, 
1947. 48 pp., figs. 6 references. 

Explicit expressions for the upwash over wing tips of fairly 
general plan form and profile are obtained. The formulation is 
extended to give a method for obtaining the velocity potential at 
a point on arbitrary thin wings influenced by isolated or inter- 
acting flow fields off the wing plan form. 

A Comparison of Three Theoretical Methods of Calculating 
Span Load-Distribution on Swept Wings. Nicholas H. Van Dorn 
and John DeYoung. U.S., N.A.C.A., Technical Note No. 
1476, November, 1947. 75 pp., figs. 

The Falkner, Mutterperl, and Weissinger methods for estimat- 
ing span loading are studied to establish their relative accuracy 
and ease of application. The experimentally determined loading 
and force characteristics of five wings having sweep angles of from 
45° forward to 45° back are used as a basis for judging the accu- 
racy. The Weissinger method gives good accuracy and involves 
by far the least computing effort, and the Falkner method gives 
the best accuracy but at considerable expense in computing effort. 

Systematic Investigations of the Influence of the Shape of the 
Profile Upon the Position of the Transition Point. K. Bussmann 
and A. Ulrich. (ZWB, Technische Berichte, Vol. 10, No. 9, und 
Vorabdrucke aus Jahrbuch der Deutschen Luftfahrtforschung, 
1943, IA 010, pp: 1-19.) U.S., N.A.C.A., Technical Memo- 
randum No. 1185, October, 1947. 51 pp., illus. 10 references. 

The position of the beginning of transition from laminar to tur- 
bulent flow as a function of the thickness and the camber of the 
profile at various Reynolds Numbers and lift coefficients was in- 
vestigated for a series of Joukowsky profiles. The calculation of 
the boundary layer was carried out according to the Pohlhausen 
method which may be continued by a simplified stability calcu- 
lation according to H. Schlichting. Tables permit reading of the 
position of the transition point on suction and pressure side for 
each Joukowsky profile. 

Flight Measurements of Aerodynamic Loads on the Hori- 
zontal Tail Surface of a Fighter-Type Airplane. John B. Garvin. 
U.S., N.A.C.A., Technical Note No. 1483, November, 1947. 
55 pp., diagrs. 1 reference. 

Wind-Tunnel Investigation of a Section of the Horizontal Tail 
Surface for the Bell XP-63 Airplane. Milton B. Ames, Jr., and 
H. Page Hoggard, Jr. U.S., N.A.C.A., Memorandum Report 
(Wartime Report No. L-573), August, 1941. 28 pp., figs. 2 
references. 

Two-Dimensional Wind-Tunnel Investigation of Six Airfoil 
Sections for the Wing of the Vega XP2V-1 Airplane. Felicien F. 
Fullmer, Jr. U.S., N.A.C.A., Memorandum Report No. L5I21 
(Wartime Report No. L-681), October, 1945. 33 pp., diagrs. 1 
reference. 
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The new improved 1948 model Navion built by The Ryan Aeronautical Company. 


. Air Power 


Military Aircraft in Time of Peace. Orvil A. Anderson and 
Jermain F. Rodenhauser. Air Affairs, Vol. 2, No. 1, Autumn, 
1947, pp. 17-25. 


Airplane Design & Description 


Effect of C.A.R. Performance Requirements on Airplane De- 
sign. John E. Steiner. SAE Quarterly Transactions, Vol. 1, 
No. 4, October, 1947, pp. 650-661, diagrs. (Cf. AER 5/47:35 

Ultra-Light Aircraft.. II. Peter F. Murray. The Aeroplane, 
Vol. 73, No. 1899, October 31, 1947, pp. 588-590, illus. 

Jet Ejects Man at 500 Mph.; English Test (of Martin-Baker 
Seat) Shows It Can Be Done. Naval Aviation News, No. 276 
November, 1947, p. 17, illus. 

High Spots in High Flight; Speakers at Boeing’s Three-Day 
Symposium Discuss Flight at Altitudes. Aero Digest, Vol. 55 
No. 5, November, 1947, pp. 52-54. 

Cross Wind Landing Gear. Al Goldsmith. Airports, Vol. 12, 
No. 5, November, 1947, pp. 24, 25, diagrs. 

A summary of the importance of cross-wind landing-gear de- 
sign and a brief description of the models being developed under 
C.A.A. contracts by the Goodyear Aircraft Corporation, the 
Firestone Aircraft Company, the Bellanca Aircraft Corporation, 
and All American Aviation, Inc. 

For Safer Landing; New Anti-Blowout Inner Tube by Good- 
year. Flight, Vol. 52, No. 2028, November 6, 1947, p. 512, illus 

A dual-wall tube contains two pressure compartments. When 
the tire is punctured, the pressure in the outer section is released 
and the inner wall expands to the normal diameter of the tube 
During inflation, a special valve permits both sections to be filled 
simultaneously. After inflation, the duct between the sections 
is sealed to make the compartments independent. 

Shock Strut Packing. Plane Facts, Vol. 6, No. 4, October, 
1947, pp. 8,9, 28. For nose wheel and main landing gear of C-54 
and DC-4 airplanes. 

Sport- und Touristflugzeug “‘Aviastarlet FL3” (Sport and Tour- 
ing Airplane “‘Aviastarlet FL3”; Azionaria Vercellese Industrie 
Aeronautiche, Italy). Schweizer Aero-Revue, Vol. 22, No. 6, 
June, 1947, pp. 234, 243, illus. 

Sport- und Touristikflugzeuge Cessna 120 und 140. (The 
Cessna 120 and 140 Sport and Touring Airplanes.) Schweizer 
Aero- Revue, Vol. 22, No. 4, April, 1947, pp. 149-152, 145, diagrs. 
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De Havilland “Beaver” (DHC.2 Bush Freighter). Shell Avia- 
tion News (London), No. 112, October, 1947, pp. 23, 24, illus. 

“Functional” Trainer; New Fairchild (KNQ-1) with Standard- 
ized U.S. Navy Cockpit Layout. Roy Cross. Flight, Vol. 52, 
No. 2028, November 6, 1947, pp. 513, 514, illus. 

New Shapes in the Air. XXII—The Fiat G.46 and the Fiat 
G.55B (Trainers). The Aeroplane Spotter, Vol. 8, No. 199, No- 
vember 1, 1947, p. 245, illus. 

Reiseflugzeug Fokker-Van Diepen F.25 ‘Promotor’ (The 
Fokker-Van Diepen F.25 “Promotor” Touring Airplane). 
Schweizer Aero- Revue, Vol. 22, No. 11, November, 1947, pp. 290, 
291. 

The Goodyear GA-2 Amphibian. 
November, 1947, pp. 32, 33, 47, illus. 

Hastings—Its Secrets Revealed (Handley Page R.A.F. Trans- 
port). Handley Page Bulletin, Vol. 138, No. 152, October, 1947, 
pp. 3-6, illus. 

Prototype Fighters: The Martin-Baker M.B. V and the Miles 
M.20. The Aeroplane, Vol. 73, No. 1899, October 31, 1947, p. 
582, illus. 

Commercial Types. XXXII—The Miles Aerovan IV. The 
Aeroplane Spotter, Vol. 8, No. 199, p. 249, illus. 

French Trainers: Morane-Saulnier M.S. 472 and Morane- 
Saulnier M.S.561. The Aeroplane, Vol. 73, No. 1900, November 
7, 1947, p. 610, illus. 

Safir in the Air; An Analysis of the Equipment and Flying 
Qualities of a New Swedish Three-Seater: S.A.A.B. 91 with 
Gipsy Major 10 Engine. Maurice A. Smith. Flight, Vol. 52, 
No. 2026, October 23, 1947, pp. 459-462, illus. 

Saab Safir, the Gem of the Air. Svenska Aeroplan Aktiebola- 
get, Linkoping, Sweden, 1947. 8 pp., illus. Descriptive bro- 
chure. 

British Aircraft on Parade. Shell Aviation News (London), 
No. 112, October, 1947, pp. 10-14, illus. 

Descriptions of ten of the aircraft exhibited at the eighth flying 
display and exhibition of the Society of British Aircraft Con- 
structors at Radlett on September 9-12, 1947. 

A View of France. III. H. F. King. Flight, Vol. 52, No. 
2026, October 23, 1947, pp. 471-475, illus. (Cf. AER 1/48:39.) 

A Pacific Showcase. A. Marthason. The Aeroplane, Vol. 73, 
No. 1900, November 7, 1947, pp. 614-617, illus. Description of 
the Douglas DC-6 transport, the XB-42 bomber, the DC-8, the 
Douglas Cloudmaster, and the Bell Kingcobra. 
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Airports & Airways 


The Application of Existing Techniques to the Development of 
an Improved System of Air Traffic Control. Warren D. White. 
Airborne Instruments Laboratory, Inc., Mineola, N. Y., Report 
No. 524-1, June, 1947. 67 pp., diagrs. 

In order to improve the reliability and regularity of air trans- 
port service at congested centers it is essential that the pilot and 
the control station be continuously aware of the position of the air- 
craft. Traffic approaching a terminal must be spaced in sequence 
while en route and on the runway. Considerations of the tech- 
nical aspects of systems that might be devised to implement this 
objective led to the selection of omni-directional range and dis- 
tance-measuring instruments as the basic equipment. A tenta- 
tive system was proposed which included an airborne pictorial 
position indicator, a block signal system, and automatic trans- 
mission to the aircraft of the difference between its reported prog- 
ress and its schedule as a means of providing rate control. 

Leasing Airport Facilities. I—Factors in Airport User Charges. 
Ii—How to Determine Airport Landing Area Charges. Lynn 
L. Bollinger. Public Management, Vol. 29, Nos. 8, 9, August, 
September, 1947, pp. 230-234; 258-260. 

Tentative conclusions that were derived from a 12-months’ in- 
tensive investigation of 180 fixed-base businesses and smaller air- 
ports in 40 states, conducted by the Aviation Research Staff at 
the Graduate School of Business Administration, Harvard Uni- 
versity. 

Airport Terminal Design. Walther Prokosch. Preprint, 
S.A.E., National Air Transport Engineering Meeting, Kansas 
City, December 1-3, 1947. 8 pp., diagrs. 

The basic factor determining the design of an air'terminal is the 
number of plane parking positions. The number can be calcu- 
lated from the estimated types of traffic and the amount, on a 
daily basis, of each type that will be accommodated. The park- 
ing positions should be arranged according to their use in numbers 
proportionate to the amount of traffic which they will bear. By 
arranging properly the originating, through, and terminating 
positions the flow of passenger traffic can be expedited and maxi- 
mum use can be made of the merchandizing possibilities of termi- 
nal concessions. 

Sources of Airport Revenue. A.E.Thomas. Western Flying, 
Vol. 27, No. 11, November, 1947, pp. 16, 17, illus. 

Floating Dock for Seaplanes Utilizes Worn Out Tires and Jets 
of Water. The Martin Star, Vol. 6, No. 10, November, 1947, pp. 
10, 11, illus. 

New Airport Standards Set to Speed Development Work; 
Civil Aeronautics Administration Specifies Runway Length and 
Loading on Federal-Aid Projects—Divides Airfields into Six 
Classifications According to Service. Engineering News-Record, 
Vol. 189, No. 21, November 20, 1947, p. 1 (697). 

Advice for Airport Locations. M. W. Cochran. 
Vol. 12, No. 5, November, 1947, p. 29, illus. 

New CAA Airport Markers. Aero Digest, Vol. 55, No. 5, No- 
vember, 1947, p. 68, diagrs. 

The Brabazon I and Its Hangar; Britain’s Largest Aircraft 
Building Will Hold Fleet of Giant Air Liners. Airports & Air 
Transportation, Vol. 2, No. 58, October, 1947, pp. 126-128, illus. 

Growth of Essendon (Melbourne) International Airport. 
Airports & Air Transportation, Vol. 2, No. 53, October, 1947, pp. 
130, 131, illus. 

Développement de l’Aéroport de Cointrin (Development of the 
Airport at Cointrin, Switzerland). Schweizer Aero- Revue, Vol. 
22, No. 8, August, 1947, p. 335, illus. 


All-Weather Flying 


Luftvehrkehr bei Schee und Nebel (Air Transport in Snow and 
Cloud). H.W. Thommen. Schweizer Aero- Revue, Vol. 22, No. 
3, March, 1947, pp. 96-98, 104, 105, illus. 


Airports, 


Aviation Medicine 


The Place of the Aviation Physiologist in the Aeronautical Sci- 
ences. M. C. Shelesnyak. Aeronautical Engineering Review, 
Vol. 7, No. 1, January, 1948, pp. 18, 19. 3 references. 

The advance of aviation has projected man so far beyond his 
natural environment that it has become increasingly necessary to 
employ devices that will compensate for environmental con- 


ditions. These devices have become an integral part of aircraft 
equipment, and their multiplicity and complexity have reached 
the point where they are a vital factor in the efficiency not only 
of the aircraft but also of the pilot. Thus, aircraft design and re- 
search requires not only the service of an engineer but also of a 
physiologist. This need was recognized by the military during 
the past war and hundreds of men were engaged in research, ex- 
perimentation, and teaching in the field of aviation physiology. 
The dispersal of this group upon demobilization is a serious loss to 
aviation. The talents of these men could be conserved if they 
were to be organized into an association under the auspices of 
some recognized association and if the aviation industry were to 
use this roster from which to draw consultants for their research 
organizations. The importance of this field of study should call 
for its inclusion in every aeronautical engineering curricu- 
lum. 

Concerning the Effect of Vibration on the Vegetative Nervous 
System and the Tendon Reflexes. W. E. Loeckle. (Jahrbuch 
der Deutschen Luftfahriforschung, AM/Loe/Rp, pp. III 103-III 
108.) U.S., Army Air Forces, Library (Washington), Trans- 
lation No. 425, January 17, 1946. 24 pp. 28 references. 

Report on the effect of vibration in the inhibiting and the re- 
moval of tendon reflexes. The mechanical vibration of a vibra- 
tion plate and that of a vibrator affected the entire organism or 
individual points on its surface. The absence of the patellar re- 
flex is caused by the effect of the vibrations on the vegetative 
nervous system. The vibration of blood vessels and other organs 
with smooth musculature caused a regional change in the normal 
tonus of the sympatheticus which manifested itself in the tendon 
reflex center. 

Altitude Adaptation to 8,000 Meters, Acquired at 2,000 Meters 
Above Sea Level. Th. Benzinger and H. Doring. (Luftfahrt- 
medizin, Vol. 7,.No. 2-8, November 25, 1942.) U.S., Army Air 
Forces, Library (Washington), Translation No. 399, December 20, 
1945. 15 pp. 8 references. 

A high-altitude skiing course conducted in March of 1940 
showed that the physiological altitude adaptation obtained at 
altitudes of 2,000 meters produced an increase in tolerance of high 
altitudes up to 8,000 meters, particularly increasing the time re- 
serve. 

The Hearing Function. Benedetto Casella. [Trattato d 
Medicina Aeronautica, Rome, 1942(?), Chapter 6, pp. 375-420.] 
U.S., Army Air Forces, Library (Washington), Translation No. 
411, December 26, 1945. 72 pp. 69 references. 

A thorough treatment is given of the physiology of hearing, the 
behavior of the ear with respect to sound, the measurement of air- 
plane noise and vibration, clinical data on occupational diseases 
of aeronautical personnel, various methods of disease prevention, 
and the use of sound to orient aircraft in flight. 

Physiopathologie de 1’Oeil du Pilote Pendant le Vol (Physio- 
pathology of the Eye of the Pilot During Flight). Giorgio Curiel. 
Schweizer Aero-Revue, Vol. 22, No. 4, April, 1947, pp. 154, 
155. 

A brief discussion of the effects of high speeds, high altitudes, 
and rapid acceleration on the eye and on the acuity and reliability 
of visual preception. A list of precautions is given which should 
be observed by the pilot to minimize these effects. 

Krankhafte Erscheinungen am Auge des Piloten Wihrend des 
Fluges (Physiopathology of the Eye of the Pilot During Flight). 
Giorgio Curiel. Schweizer Aero- Revue, Vol. 22, No. 6, June, 1947, 
pp. 248, 249. 

A Paramagnetic Oxygen Analyzer. Clarence A. Dyer. Re- 
view of Scientific Instruments, Vol. 18, No. 10, October, 1947, pp. 
696-702, illus. 

The paramagnetic property of oxygen is used to produce a 
differential cooling of the arms of a hot-wire bridge. The instru- 
ment analyzes each inspiration and shows O; percentages between 
21 and 100. 

An Instantaneous Recording Cardiotachometer. Ralph E. 
Sturm and Earl H. Wood. Review of Scientific Instruments, Vol. 
18, No. 10, October, 1947, pp. 771-776, diagrs. 5 references. 

The electric circuits and operational mechanics of an instan- 
taneous cardiotachometer useful for studying the effects of high 
positive accelerations. The deflection of the graphic record that 
is produced is proportional to the time interval between successive 
r waves of the electrocardiogram and is inversely proportional to 
the heart rate. } 

Aviation Medicine. B.Groesbeck. Air Affairs, Vol. 2, No.1, 
Autumn, 1947, pp. 68-78. 


| 

i 

i 

} 

Avia- 
lus. i 
ndard- 

ol. 52, 

e Fiat j 
9, No- if 
(The 
plane). 
p. 290, 
Yo. 11, ; 
Trans- H 
r, 1947, i 
Miles 
947, p. 
|. The 

| 


44 AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 


THE ALLOY THAT CREEPS BEFORE IT 


> This metal alloy specimen is pro- 
viding information for designers of 
aircraft engines. It is undergoing a high 
temperature “creep” test in the Wright 
Aeronautical Corporation metallurgi- 
cal laboratory. For months at a time it 
will be stretched under a tension of 
thousands of pounds per square inch 
— at temperatures that will keep it 
white hot. The test machine can mea- 
sure as little as 5/100,000 of an inch 
stretch and control the heat within 


a tolerance of one degree Fahrenheit. 


> The “creep” test is conducted on 
hundreds of specimens to determine 
how much each will stretch when sub- 
jected to extreme loads and tempera- 


tures for thousands of hours. It prepro- 
duces conditions that the material will 
encounter in actual operation. 

> Another example of the resource- 
fulness with which Wright Engineers 
pioneer developments in aircraft tur- 
bine and reciprocating engines. 


W lf | Aeronautical Corporation * Wood-Ridge, New Jersey 
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Dental Service of the U.S. Air Forces. George R. Kennebeck. 
Military Surgeon, Vol. 101, No. 5, November, 1947, pp. 385-392. 

B.O.A.C. Medical Services. Shell Aviation News (London), 
No. 112, October, 1947, pp. 7-9, illus. 


Comfortization 


Standards of Human Comfort. M. Hottinger. (Schweizer- 
ische Bauzeitung, Vol. 65, Nos. 8, 9, February 22, March 1, 1947, 
pp. 98-102, 107-112.) Engineers’ Digest, Vol. 4, No. 10, October, 
1947, pp. 461-466, diagrs. A review. 


Education & Training 


Development of Plastic Training Aids. D.B.Stevens. Plane 
Facts, Vol. 6, No. 4, October, 1947, pp. 10, 11, 26, illus. 

The P-80 Captivair. M.S. Blackman. Plane Facts, Vol. 6, 
No. 4, October, 1947, pp. 16, 17, illus. 

A P-80 airplane is mounted on concrete piers in an attitude of 
normal flight as a preflight training device. All controls can be 
operated in the same manner as in flight. An instructor in a re- 
mote housing can control the indication of the aircraft instru- 
ments to provide the student in the cockpit with simulated indi- 
cation of normal and abnormal flight. 


Electronics 


Radio Doppler Effect for Aircraft Speed Measurements. 
Leonard R. Malling. Institute of Radio Engineers, Proceedings, 
Vol. 35, No. 11, November, 1947, Waves and Electrons Section, 
pp. 1357-1360, illus. 1 reference. 

Description of the operation of and the circuits used in the 
Boeing doppler ground-speed meter. The doppler effect is ob- 
tained with a continuous-wave ground station and an airborne 
relay transmitter which doubles the received frequency. The use 
of the doppler effect permits almost instantaneous measurement 
of the ground speed of an aircraft. The pilot is free to fly any 
course radial to the ground station and danger of high-speed flight 
at low altitudes is eliminated. 

Detectability and Discriminability of Targets on a Remote 
Projection Plan-Position Indicator. W.R. Garner and Ferdi- 
nand Hamburger, Jr. Institute of Radio Engineers, Proceedings, 
Vol. 35, No. 11, November, 1947, pp. 1220-1225, diagrs. 1 refer- 
ence. 

Quantitative results were obtained on minimum detectable 
signals and minimum separation between two targets as a func- 
tion of the following variable factors: Video gain, C.R.T. bias, 
signal clipping, light-source intensity, type of diffraction screen, 
and position of the operator. The projection (PPI), using a dark- 
trace tube, appeared to be one db. worse than a standard 5-in. 
PPI, when each instrument was operated under its optimal con- 
ditions. 

Flight Measurements by Television. 
No. 5, November, 1947, p. 55, illus. 

Television-telemetering developed by the Farnsworth Tele- 
vision & Radio Corporation enables observers at a ground station 
tosee all instrument recordings andindicatorsof pressures, strains, 
and structural failures of a test airplane in the air. Not only is 
the pilot left free to concentrate on his flight instruments but a 
Permanent photographic record is obtained of the entire flight. 
The ground observers are in a position to warn the pilot by radio 
of impending structural failure. 

The Classification of Radio Position-Finding Systems. C. E. 
Strong. Engineering, Vol. 164, No. 4265, October 24, 1947, p. 
398. (Extended abstract of a paper.) 

First with the “Seeing Eye”; ‘‘The Poor Man’s Radar,’’ APS- 
10, Does a Two-Fold Job for Peruvian International Airways. 
Nathaniel F. Silsbee. Aero Digest, Vol. 55, No. 5, November, 
1947, pp. 23, 24, illus. * 

Considerations in the Design of a Radar Intermediate-Fre- 
quency Amplifier. Andrew L. Hopper and Stewart E. Miller. 
Institute of Radio Engineers, Proceedings, Vol. 35, No. 11, No- 
vember, 1947, pp. 1208-1219, illus. 6 references. For +100- 
4b. amplification in a bandwidth of 1-10 mc., centered at fre- 
quencies in the 30- and 60-mce. region. 

A Method of Virtual Displacements for Electrical Systems with 
Applications to Pulse Transformers. Prescott D. Crout. In- 
stitute of Radio Engineers, Proceedings, Vol. 35, No. 11, No- 
vember, 1947, pp. 1236-1247, diagrs. 5 references. 


Aero Digest, Vol. 55, 


A method of virtual displacements is developed for obtaining 
the transient behavior of electrical systems with distributed con- 
stants. This method involves the association of a’ number of 
assumed ‘‘current modes” with generalized coordinates and gives 
a set of equations that duplicates the mesh equations of a corre- 
sponding equivalent lumped network. The procedure developed 
is applicable to many different types of problems, such as those in- 
volving thermal systems. Here, however, it is applied to the 
pulse transformer, the result being equivalent networks and pro- 
cedures for calculating the constants in these networks. 

Distortion in Pulse-Duration Modulation. Ernest R. Kretz- 
mer. Institute of Radio Engineers, Proceedings, Vol. 35, No. 11, 
November, 1947, pp. 1230-1235, diagrs. 12 references. 

Pulse-duration modulation inherently gives rise to some audio 
distortion. The distortion is put in relation to system parameters 
by a method of analysis that is exact, and therefore correct for 
any degree of modulation, but is not suitable for periodic samp- 
ling. Results are applied to three cases in which the ratio of 
average pulse duration to pulse-repetition period varies. 

A Wide-Band 550-Megacycle Amplifier. Raymond O. Pet- 
rich. Institute of Radio Engineers, Proceedings, Vol. 35, No. 11, 
November, 1947, Waves and Electrons Section, pp. 1871-1374, 
diagrs. 4 references. 

A five-stage 550-mc. amplifier having an all-over bandwidth of 
20 mc. and a gain of 10 db. per stage. It uses a 2C48 triode in a 
grounded-grid circuit with an impedance-transforming band-pass 
filter in the output to give the desired bandwidth. A visual 
method of alignment with a sweep-frequency oscillator is de- 
scribed. 

Propagation of Radio Waves in the Lower Troposphere. J. B. 
Smyth, L.G. Trolese. Institute of Radio Engineers, Proceedings, 
Vol. 35, No. 11, November, 1947, pp. 1198-1202, diagrs. * 19 
references. 

The effect of tropospheric layers on the propagation of high- 
frequency radio waves has been experimentally investigated. 
The theory proposed is in agreement with the salient propagation 
characteristics observed on a nonoptical link. Fields beyond the 
optical horizon are governed by the layer height and the refractive 
index change through the layer. For low layers the higher fre- 
quencies have the advantage because of height gain, whereas for 
higher layers the lower frequencies have the advantage of higher 
reflection coefficients. 

The Determination of Ionospheric Electron Distribution. 
Laurence A. Manning. Institute of Radio Engineers, Proceed- 

ings, Vol. No. 11, November, 1947, pp. 1203-1207, figs. 8 refer- 
ences. 

The virtual height versus frequency interval is derived, neglect- 
ing absorption and the earth’s magnetic field. It is shown how 
solution of this integral equation can be obtained using the La- 
place transformation, and how true height versus frequency can be 
determined graphically from virtual height versus frequency 
curves. Application of the method is made to some typical night- 
time and daytime ionosphere records. 


The Oblique Reflexion of Very Long Wireless Waves From the. 
Ionosphere. M. V. Wilkes. Royal Society of London, Proceed- 
ings, Series A, Vol. 189, No. 1016, March 27, 1947, pp. 180-147, 
figs. 17 references. 

An attempt is made to provide a satisfactory theoretical basis 
for a future discussion of the experimental data on the propaga- 
tion of very long radio waves (18,800 m.) given by Bes, Ratcliffe, 
and Wilkes, and Budden, Ratcliffe, and Wilkes. The reflection of 
very long plane waves incident obliquely on a horizontally strati- 
fied ionized medium with a vertical magnetic field is first con- 
sidered in general terms, and it is shown that the medium can be 
divided into a transition region and a reflecting region. 


‘On the Propagation of Electromagnetic Waves Through the 
Atmosphere. B. K. Banerjea. Royal Society of London, Pro- 
ceedings, Series A, Vol. 190, No. 1020, June 17, 1947, pp. 67-81, 
figs. 32 references. 

Dimensional Analysis of Electromagnetic Equations. A. M. 
Winzemer. Institute of Radio Engineers, Proceedings, Vol. 35, 
No. 11, November, 1947, Waves and Electrons, pp. 1383, 1384, 
table. 

Broad-Band Noncontacting Short Circuits for Coaxial Lines. 
I1I—Control of Parasitic Resonances in the S-Type Plunger. 
W.H. Huggins. Institute of Radio Engineers, Proceedings, Vol. 
35, No. 11, November, 1947, pp. 1824-1328, diagrs. 4references. 
(Cf. AER 1/48:43.) 
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Microwave Converters. C. F. Edwards. Institute of Radio 
Engineers, Proceedings, Vol. 35, No. 11, November, 1947, pp. 
1181-1191, diagrs. 4references. Discussion of the use of point- 
contact silicon rectifiers as the nonlinear element, with emphasis 
on rectifier input and output networks. 


The Equivalent Circuit of a Corner Bend in a Rectangular Wave 
Guide. John W. Miles. Institute of Radio Engineers, Proceed- 
ings, Vol. 35, No. 11, November, 1947, pp. 1313-1317, diagrs. 
2 references. 

The High-Speed Radar Switch. Radio News, Vol. 9, No. 5, 
November, 1947, Radio-Electronic Engineering, pp. 6, 7, 24, illus. 
Description and operation of the Westinghouse 1B24 transmit- 
receive switch for 10,000 mc. 

Microwave Filters Using Quarter-Wave Couplings. R. M. Fano 
and A. W. Lawson, Jr. Institute of Radio Engineers, Proceedings, 
Vol. 35, No. 11, November, 1947, pp. 1318-1323, diagrs. 11 
references. 

A Highly Directional Microwave Antenna. Tom Gootee 
Radio News, Vol. 9, No. 5, November, 1947, Radio-Electronic 
Engineering, pp. 3-5, 20, illus. 6 references. 

The antenna designed by W. M. Sharpless of Bell Laboratories 
provides at 1.25 cm. a beam width of 0.12° at half-power points, 
with either horizontal or vertical polarization. Mathematical 
analysis of the design. 


Video Storage by Secondary Emission from Simple Mosaics. 
Robert A. McConnell. Institute of Radio Engineers, Proceed- 
ings, Vol. 35, No. 11, November, 1947, pp. 1258-1264, diagrs. 
15 references. 

Recent Advances in Luminescent Materials for Electronic De- 
vices. H. Meyer and G. A. R. Tomes. Electronics Forum 
(London), No. 5, March, 1947, pp. 27-42, diagr. 

The Theory of the Magneto-Resistance Effects in Metals. 
E. H. Sondheimer and A. H. Wilson. Royal Society of London, 
Proceedings, Series A, Vol. 190, No. 1023, September 9, 1947, pp. 
435-454. 6 references. 

The Surface Impedance of Superconductors and Normal 
Metals at High Frequencies. I—Resistance of Superconducting 
Tin and Mercury at 1200 Mcyc./Sec. Il—The Anomalous Skin 
Effect in Normal Metals. II—The Relation Between Imped- 
ance and Superconducting Penetration Depth. A. B. Pippard. 
Royal Society of London, Proceedings, Series A, Vol. 191, No. 
1026, November 18, 1947, pp. 370-415, figs. 18 references. 


Equipment 


Flight Tests of Several Exhaust-Gas-to-Air Heat Exchangers. 
Richard Jackson and Wesley H. Hillendahl. U.S., N.A.C.A., 
Advance Restricted Report No. 4C14 (Wartime Report No. A-46), 
March, 1944. 56 pp., illus. 18 references. 


ELECTRICAL 


Electrical Snap-Action Temperature Controls for Aircraft. 

‘J. R. Campbell. American Society of Mechanical Engineers, 

Transactions, Vol. 69, No. 8, November, 1947, pp. 821-825, Dis- 
cussion, pp. 825-827, illus. 3 references. 

A detailed description of the design and characteristics of the 
Cam-Stat thermostat. Bimetallic spring blades sensitive to tem- 
perature differentials down to 2°F. throw a single-pole double- 
throw swifth. The action is of the snap type and 1/3 hp. on d.c. 
and 1/, hp. on a.c. can be accommodated. The instrument can 
be adjusted between —100°F. and 600°F. 


Characteristics of Silver and Copper for Use as Electrical Con- 
tacts. B. W. Jones and L. I. Zickrick. Product Engineering, 
Vol. 18, No. 11, November, 1947, pp. 104-107, illus. 

A comparison of significant electrical and metallurgical proper- 
ties. Both silver- and copper-sulfide films exhibit a decrease in 
resistance as the current is increased. But unlike copper sulfide, 
the reduction in resistance of silver sulfide is stable. Silver oxide, 
when it forms on electrical contacts, is reduced to pure silver by 
the heat generated in the tips from the passage of the current. 
Copper oxide film is increased with temperature. This cumula- 
tive effect can be sufficient to insulate the contact tips. The 
welding and arcing characteristics of these metals and their sus- 
ceptibility to solder contamination are examined. 

Investigation of Foreign Electrical Batteries (Project No. DQ 
126). F.X. Brennan. U.S., Air Force, Summary Report No. 
FSU-1155-ND, October, 1947. 33 pp., illus. 


A summary of German development during World War I], 
One primary battery for use in missiles consisted of alternate 
layers of zinc, paper, lead with a lead dioxide coating, and paper, 
and used zinc in the cathode. Circular holes in the laminations 
permitted the flow of the electrolyte, a solution of sulphuric acid 
and lead sulfate. In the manufacture of secondary lead-acid 
‘batteries, plate grids of iron, wood, or plastic were impregnated 
with lead as an economy measure. When chemically inactive 
materials were used, the plates were not strong enough. The 
efficiency of the battery was too low when chemically active ma- 
terials were used for the grid. An extensive detailed description 
is given of a secondary alkaline battery using nickel and cadmium 
as theelectrocouple. Design, production methods, assembly, and 
applications are described. Production models of the battery dis. 
played erratic behavior under service conditions, which was at- 
tributed either to poor manufacturing or control processes. 


HYDRAULIC & PNEUMATIC 


Damping Characteristics of Dashpots. John B. Peterson. 
Product Engineering, Vol. 18, No. 11, November, 1947, pp. 138- 
140, diagrs. 

A technical study of a dashpot designed at the National Bureay 
of Standards, which was made for a liquid cushioning medium, the 
flow of which was assumed to be laminar. Damping coefficients 
are derived from the common differential equation for damped 
vibrations of a system. Formulas are developed for the rate of 
travel of a circular piston moving concentric to a circular cylinder, 
a circular piston travelling eccentrically in a circular cylinder, and 
for a circular piston moving in an elliptical cylinder. The experi- 
mental velocities determined for a piston moving eccentrically 
verified the mathematical analysis at low piston velocities. At 
high velocities, when turbulent flow existed, the velocities were 
much lower than those calculated. 

Remote Hydraulic Control. Harry P. Kupiec. Product Engi- 
neering, Vol. 18, No. 11, November, 1947, pp. 136, 137, illus. 

A description of an all-hydraulic control system that can 
govern the flow of hydraulic fluid in lines of any capacity at pres- 
sures up to 3,000 Ibs. per sq.in. and which is lighter and less ex- 
pensive than other systems. The fluid and pressure in the con- 
trol line is integral with the medium in the master power lines. 
A pilot valve upsets the hydraulic pressure in the control line; 
the resulting pressure differential acts through specially designed 
poppet valves and permits the circulation of the hydraulic fluid 
through the power cylinder. 

O-Ring Seals in the Design of Hydraulic Mechanisms. David 
R. Pearl. SAE Quarterly Transactions, Vol. 1, No. 4, October, 
1947, pp. 602-611, illus. (Cf. AER 8/47:46.) 

Aircraft Air Compressors. J. A. Oates. Aircraft Production, 
Vol. 9, No. 109, November, 1947, pp. 425-429, illus. 

The methods used in the turning, grinding, and honing of the 
cylinder, piston, and valves of the Heywood air compressor, 
manufactured by the Hymatic Engineering Co., Ltd.; also the 
inspection methods used and the tolerances that are allowed in 
this two-cycle single-piston compressor. 


Flight Testing 


The Correlation of Wind-Tunnel and Flight-Test Stability and 
Control Data for an SB2C-1 Airplane. Marion T. Hockman and 
Robert E. Eisiminger, Jr. Journal of the Aeronautical Sciences, 
Vol. 15, No. 1, January, 1948, pp. 5-17, diagrs. 8 references. 
(See AER 6/47:25.) 


Fuels & Lubricants 


Kinetic Boundary Friction. J. R. Bristow. Royal Society of 
London, Proceedings, Series A, Vol. 189, No. 1016, March 27, 
1947, pp. 88-102, 1 p. plates. 25 references. 

It is shown that the exhibitjon of smooth sliding and relaxation 
oscillations, or ‘‘stick-slips,’’ under conditions of boundary lubri- 
cation, when frictional forces are measured by the deflection of 
an elastic system, may be explained as due to the dependence of 
kinetic friction on velocity. In the cases giving srfiooth sliding, 
kinetic friction decreases as velocity decreases, at very low speed; 
for the cases giving relaxation oscillations, kinetic friction increases 
as velocity decreases. That is, sliding under boundary con- 
ditions is not inherently discontinuous, any discontinuous motion 
being due to the dynamics of the measuring instrument, and Is 
the result of kinetic friction increasing as velocity decreases. 
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Northrop Avircraft's ‘outdoor wind tunnel,”’ used for vdabandal testing on a 2,000-ft. stretch railway near Muroc Air Base. Reversing the 
system used in indoor wind tunnels, this rocket-powered, wale —_ pushes models through the free air at supersonic speeds of over 
1; m.p.h. 


An Electron-Diffraction Study of the Heating of Straight-Chain 
Organic Films and Its Application to Lubrication. K.G. Brum- 
mage. Royal Society of London, Proceedings, Series A, Vol. 
191, No. 1025, November 11, 1947, pp. 243-252, figs. 8 refer- 
ences. 

Thin films of normal paraffins, fatty acids, and esters have been 
examined by electron diffraction during heating upon a variety 
of metal surfaces. In all cases the films lost their orderly con- 
densed structure at comparatively low temperature, leaving ex- 
panded films of individual molecules. The disorientation tem- 
peratures observed depended upon the chemical composition and 
thickness of the films, and upon the substrate metal. Evidence 
has been obtained of the formation of metallic soaps when fatty 
acid films are deposited upon reactive surfaces such as copper, 
cadmium, and mild steel. Close agreement has been found be- 
tween disorientation temperatures and the temperatures of fric- 
tion discontinuities measured by other workers using Bowden- 
Leben type of friction apparatus. 


Gliders & Gliding 


Die Neuen Grundlagen des Segelfluges (The New Bases of 
Soaring Flight), I. Walter Georgii. Schweizer Aero- Revue, 
Vol. 22, No. 4, April, 1947, pp. 137-139, ilyis. A survey of the 
techniques that have been developed in soaring and a detailed 
explanation of the use of atmospheric waves for long-distance 
soaring. 

Les Fondements Nouveaux du Vol a Voile (The New Bases of 
Soaring Flight). Walter Georgii. Schweizer Aero-Revue, Vol. 
22, No. 7, July, 1947, pp. 268, 269. 

Segelflug-Aerologie: Alpine Wellen (Sailplane Aerology: 
Alpine Waves). W. Gtorgii. Schweizer Aero-Revue, Vol. 22, 
No. 11, November, 1947, pp. 283, 284, diagrs. A description of 
the atmospheric waves in the Tyrolean Alps which can be used in 
sailplane operation. 

Englischer Segelflug-Doppelsitzer Short- “‘(Nimbus”’ (English 
Two-Place Sailplane Short “Nimbus”). Schweizer Aero- Revue, 
Vol. 22, No. 7, July, 1947, p. 269, illus. 


Der Schweizer Doppelsitzer T.G. 3A, S.G.S. 2-12 (The Schwei- 
zer Two-Seater). Schweizer Aero- Revue, Vol. 22, No. 8, August, 
1947, pp. 326, 327, illus. 

Soaring in France. Guy Borge. Sailplane and Glider, Vol. 
15, No. 11, November, 1947, pp. 5-8, illus. 


Guided Missiles 


Loss of Spin of Projectiles. I—-Experimental Method. J. A. 
Van Allen. II[—Skin Friction Drag. H.P. Hitchcock. Journal 
of the.Aeronautical Sciences, Vol. 15, No. 1, January, 1948, pp. 
35-40, diagrs. 2references. (See AER 8/47:31.) 

Missile Skin Temperature Tests. Plane Facts, Vol. 4, No. 3, 
August, 1947, pp. 9, 10, diagrs. 

Thermocouples were installed at 24 points on the skin of a V-2 
rocket in order to obtain confirmation of computed skin tempera- 
tures. The data obtained by the sensing elements were radio- 
telemetered from the test missile to the Naval Research Labo- 
ratory’s 23-channel pulse-time-modulated telemetering system. 
The temperature distribution and variation for the trajectory fol- 
lowed the general trend of the theoretical analysis. 

Trends in Guided Missiles. William L. Clay. Ordnance, 
Vol. 32, No. 165, November-December, 1947, pp. 154-156, illus. 
A general survey of development trends. 

U.S.S. Midway Firing of V-2 Heralds New Weapon. 
Aviation News, No. 276, November, 1947, p. 17, illus. 

German Guided and Rocket Missiles. III, IV, V. Eric 
Burgess. The Engineer, Vol. 184, Nos. 4786, 4787, 4788, October 
17, 24, 31, 1947, pp. 356-358; 381-383; 407-409, illus. (Cf. 
AER 1/48:44.) 

Ill. A detailed description of the construction and perfor- 
mance characteristics of the X and Feuerlillie series of guided 
missiles. The X-4, which is typical of the X series, is an air-air, 
wire-controlled, rocket-propelled antiaircraft projectile. The 
Hecht, the first of the Feuerlillie series, resembled a small aircraft 
with sharply sweptback wings and was intended as a ground-air 
weapon and flew a preselected course. 
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MODEL 
No. 410 


* COMPACT 
EXPLOSION RESISTANT 
* OPERATING RANGE=—As low as 2” of water 
* AMBIENT TEMPERATURE OPERATION —From —65°F. to 170° F. 
* DIFFERENTIALS—2” of water to 20 PSI 
* PROOF PRESSURES—As high as 150 PSI 
% OPERATING PRESSURES—As high as 100 PSI 
* LIGHT WEIGHT—Less than 10 oz. 


This dependable switch is designed for numerous low cur- 
rent applications in the Aircraft Industry. Available in 
many combinations of diaphragm and switch elements, 
Model 410 offers a wide selection of operating, proof and 
pressure differentials. Will withstand total vacuum...is 
fully protected against atmospheric corrosion. Model 410 
is tamper-proof, yet loosening of the sealed lock ring per- 
mits convenient adjustment. Investigate the advantages of 
this accurate, dustproof switch. 


x * * 


Our engineering staff stands ready to work with you on 
your specific application problems. Write today! 


LORP ORATION 


MANUFACTURERS OF George Siarbird EQUIPMENT 


Dept. B-1, 950 North Highland Avenue, Los Angeles 38, Calif. 


IV. Description of the Taifun, a bifuel rocket fired by a cordite 
pressure charge, and the Enzian, a ground-air guided missile simi- 
lar to the Me 163 which was employed as a target-defense inter- 
ception fighter. The Natter BP 20 produced by Bachem was a 
missile of the same type but was piloted. On completion of the 
mission the pilot bailed out and the engine was jettisoned. 

V. Design and performance characteristics of the Reintochter 
produced by Rheinmetal Borsig. This is a ground-air guided 
missile powered by a two-stage rocket with a ceiling of 20,000 ft. 
and a range of 24 miles. Both radar and line-of-sight control were 
provided to direct the missile against enemy bomber formations, 
The Tromsdorff-Geschoss is a rocket-powered artillery-fired long- 
range rocket that was never used operationally. The develop- 
ment of the A series of long-range rockets which began in 1933 and 
includes the missile known as the V-2 is outlined in detail. 


Ice Prevention ~ 


General Results of N.A.C.A. Flight Research in Natural Icing 
Conditions During the Winters of 1945 and 1946. Norman R. 
Bergrun. Aeronautical Engineering Review, Vol. 7, No. 1, 
January, 1948, pp. 20-27, illus. 12 references. 

Between January, 1946, and May, 1947, a Curtiss-Wright C-46, 
equipped with a thermal anti-icing system, was used to continue 
the research on ice prevention under flight conditions which was 
begun in 1945. Special meteorological instruments not previ- 
ously available and heated test sections were installed in order to 
obtain meteorological data relative to aircraft icing and the 
amount of heat required for ice protection of various parts of the 
airplane. The results obtained during 75 flights verified the pre- 
diction of large liquid-water contents in the tops of cumulus 
clouds. The liquid-water concentrations in cumulus clouds can 
can readily reach twice the value associated with layer-type 
clouds. The size of cloud droplets has an important bearing on 
the amount of heat required for ice protection. The observations 
that were made of the performance of the thermal ice-prevention 
system installed in the test airplane showed that any similar sys- 
tem having an equivalent dry-air performance would provide 
satisfactory protection for virtually unlimited flight in icing con- 
ditions. 

Heat Requirements for Instruments and Airfoils During Ice 
Storms on Mt. Washington. V.J. Schaefer. American Society 
of Mechanical Engineers, Transactions, Vol. 69, No. 8, November, 
1947, pp. 843-846, illus. 

A device constructed for measuring the heat required to reach 
specific anti-icing conditions was used at the Mt. Washington 
Observatory during 94 regular icing observations in the period 
January—March, 1946. During these runs the power require- 
ments were determined for keeping a small cylindrical calrod unit, 
0.81 cm. in diameter, at four anti-icing conditions: dry surface, 
trace of water on the leading edge, wet surface, and trace of ice on 
the leading edge. Observations were made in conjunction with 
regular multicylinder icing runs so that all heat data are related to 
liquid-water content, effective particle size, air speed, tempera- 
ture, snow intensity, and rate of deposition on cylinders. To pro- 
vide satisfactory anti-icing properties for small instruments and 
airfoils, a maximum value of 10 watts per sq.cm. is required to 
cope with extreme conditions. About a third of this value is 
needed to prevent ice accretion. Atleast 15 watts per sq.cm. are 
required for plane installations because of the increased air-speed 
factor. 

Thermal Anti-Icing Survey on Mt. Washington. A. G. Gui- 
bert. American Society of Mechanical Engineers, Transactions, 
Vol. 69, No. 8, November, 1947, pp. 829-832, illus. 3 references. 

Data on the performance of a few electrically heated cylinders 
of varying diameter and of an electrically heated airfoil in icing 
conditions. The rate of catch of the supercooled drops (pounds 
of water per hour for 1-ft. span) and the heat rate per unit area, 
together with a comment on the surface conditions, provide some 
indication of the severity oficing. In general, a heat requirement 
greater than that given in A.A.F. specifications for thermal anti- 
icing seems indicated. The partial wettedness of the heated sut- 
faces which was observed on the test equipment at Mt. Washing- 
ton requires revision of the basic equations presented in A.A.F. 
Technical Report No. 4972, Addendum I, 1946, by Tribus, Tess- 
man, andothers. Computations of the ratio of the mass-transfer 
area, on the basis of the revised equation similar to one suggested, 
were made for a number of runs; the results are tabulated. . The 
effects of various surface treatments with respect to surface wet- 
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tedness and with respect to the heat-transfer data are treated 
briefly. 

A Method for Calculating the Heat Required for Windshield 
Thermal Ice Prevention Based on Extensive Flight Tests in Na- 
tural Icing Conditions. Alun R. Jones, George H. Holdaway, and 
Charles P. Steinmetz. U.S., N.A.C.A., Technical Note No. 
1434, November, 1947. 

The accuracy of the method was established by a comparison 
between calculated values of the heat required and measured 
values obtained from various windshield configurations in actual 
flights in icing conditions and was found to be adequate for design 
purposes. In addition to the internally heated windshield, some 
test data were obtained for a windshield ice-prevention system 
in which heated air was discharged into the windshield boun- 
dary layer. This latter system proved to be thermally ineffi- 
cient. 

Thermal Anti-Icing. Western Flying, Vol. 27, No. 11, Novem- 
ber, 1947, pp. 14, 15, illus. 

A description of the system developed by the Boeing Aircraft 
Company. Combustion units that burn aviation gasoline supply 
heated air to the leading edge and tips of the wing and to the lead- 
ing edges of the tail surfaces. A total of eight burners consume 
28 gal. of fuel per hour and can maintain a temperature differential 
of 100°F. 

A Method for Estimating Heat Requirements for Ice Preven- 
tion on Gas-Heated Hollow Propeller Blades. V.H. Gray and 
R. G. Campbell. U.S., N.A.C.A., Technical Note No. 1494, 
December, 1947. 58pp., diagrs. 19 references. Evaluation of 
surface temperatures, gas pressures, tip nozzle areas, flow pas- 
sages, and heat source input. 

Water Spray Test Propeller Electrical Deicing Heating Ele- 
ments. J. A. Kimberly. (Whirl Test No. 1809.) U.S., Army 
Air Forces, Technical Report No. 5591, June 13, 1947. 7 pp., 
illus. 

Propeller Rubber Deicing Element Water Abrasion Test. 
G. G. Skitek. (Whirl Test No. 2144.) U.S., Army Air Forces, 
Technical Report No. 5606, July 11, 1947. 13 pp., illus. 


Instruments 


Examination of the Natural Frequency of an Automatically 
Controlled Aircraft in Relation to the Control Constants and the 
Inertia of the Automatic Control Mechanism. Wiirthner. 
(Siemens Report No. 77 Lg1— U64, February 22, 1940). Cornell 
Aeronautical Laboratory, Translation, May, 1947. 13 pp., figs. 

An investigation of the theoretical effect of yaw and yaw rate 
sensing constants on the natural frequency of a directionally con- 
trolled aircraft having autopilots with and without inertia. The 
natural frequency increases with an increase in the yaw sensing 
constant for the inertialess autopilot. Large increases in the yaw 
rate sensing constant may cause the frequency to drop to zero and 
the oscillation to become aperiodic. The natural frequency of the 
airplane increases the frequency of the airplane control oscilla- 
tion. 

For the low frequency cases investigated there is often a 
minimum natural frequency for a certain yaw sensing constant 
when using an autopilot with inertia. Ordinarily, however, an 
increase in yaw sensing constant increases the natural frequency. 
When the yaw rate sensing constant is increased,-on the other 
hand, the natural frequency increases for an autopilot with inertia. 
The natural frequency of the airplane again causes an increase of 
the control frequency. 

Design of Instrument Dials for Maximum Legibility. I— 
Development of Methodology and Some Preliminary Results. 
U.S., Air Force, Air Materiel Command, Engineering Division, 
Aero Medical Laboratory, Memorandum, Report No. TSEAA- 
694-TL, October 20, 1947. 42 pp., illus. S references. Includes: 
A Methodological Study of Dial Reading. William E. Kappauf, 
William M. Smith, and Charles W. Bray. Princeton University, 
Department of Psychology, Report No. 3, August, 1947. 

Further Studies of the Effect of Vibration and Other Factors on 
legibility of Numerals. Mason N. Crook. U.S., Air Force, Air 
Materiel Command, Engineering Division, Aero Medical Labora- 
lory, Memorandum Report No. TSEAA-694-IK, October 21, 
1947, 17 pp. Includes: Effect of Vibration on Legibility of 
Tabular Numerical Materials, Experiments 5 to 7. Mason N. 
Crook, Arthur C. Hoffman, and others. Tufts College, Medford, 


=. Aviation Psychology Project, Report No. 4, August, 
947, 


‘Electrical Dynanometer. M. Cox. Gt. Brit., British Intelli- 
gence Objectives Sub-Committee, Final Report No. 117, Item No. 25. 
5 pp., diagr. British Information Services, New York. $0.55. 

An apparatus of simple and robust construction for measuring 
torque without the use of slip-rings. It is especially suitable for 
very high speeds. By using a null method the error amounts to 
under 0.5 per cent, and, as a direct reading instrument, the error is 
less than 1 per cent. In the latter case it is possible to take read- 
ings from a distance. 

An Ignition Analyzer for Internal-Combustion Engines. H.C. 
Welch and J. V. McNulty. SAE Quarterly Transactions, Vol. 1, 
No. 4, October, 1947, pp. 662-668, illus. (Cf. AER 3/47:67.) 

dIntroducing George Junior. The Aeroplane, Vol. 73, No. 1899, 
October 31, 1947, pp. 597, 598, illus. 

The A.L. 1 automatic control developed by the Sperry Gyro- 
scope Company, Inc., known as the Pilot Aid, is a light-weight 
low-cost system designed for the control of aircraft weighing 
under 1,500 Ibs. A directional and a vertical gyro control the 
aileron and the elevators through low-pressure pneumatic servos 
that incorporate feedback potentiometers. Turns can be made 
up to a limit of 20° roll and climb and dives are within 10° 
limits. In operation the system engages smoothly and shows no 
tendency to hunt. The low-pressure pneumatic actuators allow 
the pilot, when necessary, to override the control system manu- 
ally. 

Britain’s New Automatic Pilot; Smith’s ‘‘SEPI” Is Claimed to 
Be Superior to Any Other in the World. Airports & Air Trans- 
portation, Vol. 2, No. 53, October, 1947, pp. 145, diagrs. 

A New British Radio Compass; Standardized for the R.A.F. 
and Available for Civil Aircraft. Flight, Vol. 52, No. 2028, 
November 6, 1947, pp. 511, 512, illus. 

Brief description of an instrument that, with either manual or 
automatic operation, can give a bearing on any radio transmitter. 
A mechanical linkage between loop antenna and indicator pro- 
vides quadrantal error correction. 

Engine Trouble Shooting in the Air. John E. Lindberg, Jr. 
SAE Quarterly Transactions, Vol. 1, No. 4, October, 1947, pp. 
630-638, illus. (Cf. AER 3/47:67.) 

Odometer Advantages for Manufacturers. II. Glenn D. 
Angle. Airports, Vol. 12, No. 5, November, 1947, p. 28. (Cf. 
AER 1/48:45.) 

Navigation Leicht Gemacht—-Mit dem Swissair-Navigator 
(Navigation Made Easy—With the Swissair-Navigator). A. Fis- 
cher. Schweizer Aero-Revue, Vol. 22, No. 6, June, 1947, pp. 
246, 247, 232, illus. Description and use of a circular computer in- 
tended for transport and private pilots. 

La Navigation Facile Grace au “Swissair-Navigator” (Easy 
Navigation, Thanks to the ‘“‘Swissair-Navigator”). A. Fischer. 
Schweizer Aero- Revue, Vol. 22, No. 11, November, 1947, pp. 286, 
287. 

Carl Zeiss, Jena; Some Details of Production Processes. 
E. Wilford Taylor and A.J. Philpot. Combined Intelligence Objec- 
tives Sub-Committee, Item No. 9, File No. 33-64, April 14, 1947. 
19 pp. British Information Services, New York. $0.70. 


Laws & Regulations 


International Private Law. Arnold W. Knauth. Air Affairs, 
Vol. 2, No. 1, Autumn, 1947, pp. 61-67. 
United Nations Trusteeships. John C. Cooper. 


Air Affairs, 
Vol. 2, No. 1, Autumn, 1947, pp. 115-127. 


Maintenance 


Cutting Aircraft Engine Maintenance Cost. E. A. Droege- 
muller. American Society for Testing Materials, Bulletin, No. 
148, October, 1947, pp. 79-86, illus. 

A discussion of unpublished data obtained from Pratt & Whit- 
ney fuel tests. Maintenance and operating costs can be lowered 
by reducing the frequency of engine overhaul. This can be 
accomplished by proper control of operating power level, lead con- 
tent, antiknock rating of fuels, and the solid content of both the 
fuel and the products of combustion. 

Boeing Service Guide. (No. 1), October, 1947. 15 pp., illus.: 
Principal features of the Boeing 377 Stratocruiser, dimensions, 
and basic servicing data. Contents: Boeing Presents the 377 
Stratocruiser, and Model 377 Ground Handling, Dimensions and 
Requirements. 
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Management & Finance 


Airline Insurance Losses Heavy in 47. William E. Blain 
American Aviation, Vol. 11, No. 14, December 15, 1947, pp. 13- 
15, table. A review. 


Materials 


Ultrasonic Resonance Applied to Non-Destructive Testing. 
Wesley S. Erwin and Gerald M. Rassweiler. Review of Scientific 
Instruments, Vol. 18, No. 10, October, 1947, pp. 750-753, illus. 6 
references. 

The specimen under test is excited by an oscillator whose 
frequency varies continuously through a range that encompasses 
the natural frequency of the specimen. The fundamental and 
harmonic longitudinal vibrations that are set up induce re- 
sponses in the piezoelectric quartz-crystal pickup which are dis- 
played on a cathode-ray screen. From these indications the thick- 
ness of the specimen can be deduced and flaws can be detected. 

Limits of Precision in the Determination of Lattice Parameters 
and Stresses by the Debye-Scherrer Method. Hans Ekstein and 
Stanley Siegel. U.S., N.A.C.A., Technical Note No. 1375, 
October, 1947. 22 pp., illus. 8 references. 

The spectral width of a characteristic radiation is the limiting 
factor when the geometric-line width has been reduced suffi- 
ciently. The intensity distribution in the line is calculated for the 
more ideal case. Photographs taken with copper radiation on zine 
samples of different crystal-grain sizes show the transition from 
the jagged to the theoretical, smooth, intensity curve. Errors due 
to film density irregularities are indicated. 

A Connexion Between the Criterion of Yield and the Strain 
Ratio Relationship in Plastic Solids. Sir Geoffrey Taylor. Royal 
Society of London, Proceedings, Series A, Vol. 191, No. 1027, De- 
cember 3, 1947, pp. 441-446, figs. 3 references. 

The assumption that the work done during a small plastic strain 
is a maximum as the yield-stress criterion is varied is shown to 
give rise to a connection between the yield-stress and the strain- 
ratio relationship. The strain-ratio relationship is that which 
exists between the ratios of principal stress differences and the 
ratios of the corresponding strain differences. It is common to 
assume that this relationship is one of simple proportionality. 
Experiments, however, show that this assumption is not true in 
metals. The observed strain-ratio relationship is used in con- 
junction with the assumption of maximum work during a given 
strain to calculate the criterion of yield. It is found that this is 
very close to, but not identical with, the Mises-Hencky criterion. 


METALS & ALLOYS 


Comparison of Crystal Structures of 10 Wrought Heat Re- 
sisting Alloys at Elevated Temperatures with Their Crystal 
Structures at Room Temperature. J. Howard Kittel. U.S., 
N.A.C.A., Technical Note No. 1488, November, 1947. 11 pp.. 
illus. 2 references. 

Crystal structures of wrought high-temperature alloys S-816, 
$-590, Hastelloy B, 19-9 W-Mo, X-155, 16-25-6, K-42-B, Inconel 
X, Nimonic 80, and type 347 stainless steel were determined at 
room temperatures of 1,200°, 1,500°, and 1,800°F. by X-ray 
diffraction methods and up to 2,150° by thermal-dilatation 
methods. The only transformation noted was that in 19-9 W-Mo 
which, when heated, began to transform from a two-phase mixture 
of body-centered and face-centered cubic structures to a single 
phase of face-centered cubic structures between 1,400° and 
1,450°F. 

Effect of Temperature on Fatigue Strength. Hempel. (PB 
14767, May 25, 1945.) Cornell. Aeronautical Laboratory, Transla- 
tion, August, 1947. 10pp.., figs. 

The results of preliminary tests of high-temperature and special 
steels to determine the effect of elevated temperatures on their 
notch characteristics and their tension-compression fatigue 
strength. An increase in temperature decreases the notch effect 
coefficient. With high creep strength, transformations take place 
under conditions of alternating strain direction at high tempera- 
tures which produce a relatively low fatigue strength. 

Creep Tests on Chromium Manganese Vanadium Steel Alloys 
Fiw. 1604.2 and 1604.5. Paul Even. (BMW Flugmotorenbau, 
G.m.b.H., BMW/EVZ/111-45, March, 1946.) U.S., Army 
Air Forces, Translation No. F-TS-1864-RE, September, 1947. 
4 pp., fig. Laboratory report on materials for gas-turbine blades. 


High-Temperature Alloys in Gas Turbines. Sir William 
Griffiths. The Aeroplane, Vol. 73, No. 1899, October 31, 1947, 
p. 577, fig. (Extended abstract of a paper.) 


Errosive Effects of Gun Blast on Materials—Development of a 
Strong Brittle Alloy. James A. Broadston. American Society for 
Testing Materials, Bulletin, No. 148, October, 1947, pp. 39-46, 
illus. 

Description of development tests of a material suitable for the 
gun-port doors of high-speed combat aircraft. It required 
strength and ductility adequate to withstand the repetitive im- 
pact, heat, and erosion of the explosive gases at the gun muzzle, 


_and had to be frangible so that inthe event of inadvertent firing, the 


doors would be shot off without damage to the aircraft. Tests of 
muzzle-blast effect were conducted by North American Aviation, 
Inc., on various metals, ceramics, and plastics to determine the 
erosion and temperature resistance required. A high-copper- 
magnesium-aluminum frangible cast alloy, NAA specification 
NA2-9906, was selected. Further tests were conducted to de- 
velop a corrosion-resistance treatment that would enable the 
alloy to withstand the corrosive action of the muzzle-blast de- 
posit. 


Mechanical Behavior of High Damping Metals. Clarence 
Zener. Journal of Applied Physics, Vol. 18, No. 11, November, 
1947, pp. 1022-1024, figs. 

The relation between the various measures of internal friction 
are independent of the precise mechanism of the dissipation of 
energy when the internal friction is small, but not when it is large. 
The relation between the two measures most commonly used, 
logarithmic decrement and tangent of the angle with which strain 
lags behind stress, is deduced for all levels of internal friction in 
the important case in which the dissipation of energy is due toa 
relaxation process having a single time of relaxation. The con- 
ditions are further derived under which a specimen of such a 
metal will not vibrate but return aperiodically to its equilibrium 
configuration. 


Application Tables to Guide in the Selection of Materials. I. 
Zola Fox. Product Engineering, Vol. 18, No. 11, November, 
1947, pp. 165, 167, 169. 

A list of 36 of the metals most commonly used in machine de- 
sign, with the applications of the materials, the forms in which it 
can usually be obtained, and remarks on its limitations and 
special properties. The list covers wrought carbon steels, wrought 
stainless steels, wrought steel-alloy steels, wrought copper and 
nickel alloys, and wrought aluminum alloys. 


Standard Steels; Wrought AISI Types. II. Machine Design, 
Vol. 19, No. 11, November, 1947, pp. 151-163, figs. 

The hardenability bands and their band limits are given for all 
steels on which sufficient data are available to establish reason- 
ably authentic bands. The data shown in the maximum and 
minimum curves for each of the 64 steels are repeated in tabular 
form, grouped by series. 


A Gear and Lubricant Tester—Measures Tooth Strength 
or Surface Effects. E. A. Ryder. American Society for 
Testing Materials, Bulletin, No. 148, October, 1947, pp. 69-73, 
illus. 

Description of a gear-test rig used by Pratt & Whitney. Two 
parallel shafts are connected by a Hopkinson coupling. The test 
specimens are actual gears of the same material as the full scale 
gear but of simplified design and are mounted one on each of the 
two coupled shafts. The relative position of the shafts is com- 
trolled hydraulically and determines the load placed on the test 
gears. The coupling and the specimens are in separate compart- 
ments and are lubricated independently. 


Changes Found on Run-In and Scuffed Surfaces of Steel 
Chrome Plate, and Cast Iron. J. N. Good and Douglas Godfrey. 
U.S., N.A.C.A., Technical Note No. 1432, October, 1947. 22 
pp., illus. 24 references. 

Tests were made by X-ray and electron diffraction techniques, 
microhardness determinations, and microscopy. The principal 
chemical reactions were oxidation and carburization, which 
varied with surface wear conditions, as did hardness and apparent 
crystallite size. 


X-Ray Analysis in the Steel Industry; Summarized Proceed- 
ings of a Meeting of the X-Ray Analysis Group of the Institute of 
Physics, Sheffield, 8-9 November, 1946. Journal of Scientific 
Instruments, Vol. 24, No. 10, October, 1947, pp. 266-273, illus. 26 
references. 
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q TONS 


suspended in midair! 


Hie is the Navy’s new transport Helicopter—the Piasecki 
HRP-1. Suspended in midair, its giant rotors can support 
four tons of gross weight—can carry nine or ten men to safety 
in an emergency. 


Both of the main rotor transmissions produced by Foote 
Bros. incorporate ““A-Q” (aircraft quality) Gears. 

These revolutionary gears achieve a new peak in performance 
due to the extreme precision—the extraordinary techniques 
developed in heat treatment—the control of every —? in pro- 
duction, from the billet to the finished gear. They offer manu- 
facturers of any type of equipment maximum strength with 
minimum weight—the advantages of compactness and low 
noise level. They permit operation at extremely high speeds. 

. Foote Bros. “A-Q” Gears may offer your engineers a 
solution to the problems they face. 

. Foote Bros. high-quality Commercial Gears are 
backed by complete facilities and nearly a century" of gear 
manufacturing experience. 

. Foote Bros. Actuators and Power Units provide a new 
approach to power control on aircraft or 6n machinery 
where designers face unique problems in control. 

. Foote Bros. Speed Reducers offer a wide range of 
sizes and ratios, in both worm and helical, to meet any 
reduction requirements. 


Regardless of what you require in power transmission, call on 
Foote Bros. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 4545 S. Western Ave, Chicago 9, II. 


This planetary transmission produced at Foote Bros. 
for the Piasecki Helicopter Corporation transmits 
power from the Pratt & Whitney engine to drive the 
eee two giant rotors. The characteristics of high speed, 
compactness, high efficiency and low noise level are 
assured by the “A-Q” (aircraft quality) Gears which 
turn the rotor shaft. Two of these units are required 
for each Helicopter. 


For further data on Foote Bros. gears, speed reduc- 
ers and power units—Mail the Coupon. 


| 


and SPEED COMMERCIAL 
UNITS * (Aircraft GEARS REDUCERS GEARS 


For information on gamer transmission equipment 
produced by Foote Bros. in which you are interest- 
ed, check this coupon. 


“WHATEVER YOUR NEEDS IN 
O BULLETIN “AIRCRAFT QUALITY GEARS” 
! O BULLETIN “FOOTE BROS. POWER UNITS” 
Name 
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HYDRAULIC CYLINDERS 


VECECTKOL 


FOR PERSONAL AND MILITARY AIRCRAFT 


Master brake cylinder for persona! aircraft 


These typical hydraulic cylin- 
ders by ELECTROL are only a few 
of the many types made for person- 
al and military aircraft. Personal 
planes are equipped with these 
products because they are low in 
cost, economical in upkeep, trouble- 
free and dependable. 

During the war — and since — 
thousands of military aircraft have 
been equipped with ELECTROL hy- 
draulic cylinders. All over the world 
—vunder every flying condition— 
these cylinders prove their worth. 

THERE IS A HYDRAULIC CYLINDER 
BY ELECTROL FOR EVERY TYPE OF AIRCRAFT 

— PERSONAL— MILITARY— TRANSPORT 


CYLINDERS @ SELECTOR VALVES @ FOLLOW- 
UP VALVES @ CHECK VALVES @ RELIEF 
VALVES @ HAND PUMPS @ POWERPAKS 
LANDING GEAR OLEOS @ SOLENOID VALVES 
ON-OFF VALVES @ SERVO CYLINDERS 


TRANSFER VALVES @ CUT-OUT VALVES 
SPEED CONTROL VALVES 


READING UP: 


Wing flap cylinder for person- 
al aircraft 


Wing lock cylinder for mili- 
tary aircraft 


Actuating cylinder for mili- 
tary aircraft 


ELECTROL...... 


FOR BETTER HYDRAULIC DEVICES 
KINGSTON, NEW YORK 
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Comparison of Fluorescent and Magnetic Particle Inspection 
Methods. Edward -Nugger. U.S., Army Air Forces, Technical 
Report No. 5598, June 17,1947. 9 pp., illus. 

Observations on the Control of Grain Size in Magnesium Cast- 
ing Alloys. Vernon C. F. Holm and Alexander I. Krynitsky. 
U.S., National Bureau of Standards, Journal of Research, Vol. 
39, No. 3, September, 1947, pp. 265-270, table. 10 references. 
The methods investigated for the control of grain size in mag- 
nesium casting alloys -were: (1) stirring of the carbonaceous 
solids into the molten alloy, (2) bubbling of carbon monoxide 
through the melt, (3) melting in a silicon carbide crucible, and (4) 
treatment with lump magnesite. In the last method, the mag- 
nesite was placed deep in the molten metal, where it dissociated 
thermally, generating a carbonaceous gas that bubbled through 
the melt. The grain size and tensile properties were determined 
on specimens of each melt. and these compared with data from 
melts that had been superheated as well as those that had re- 
ceived no special treatment. The results indicate that mag- 
nesium alloys that have been properly treated with carbonaceous 
materials possess grain-size and tensile properties equivalent to 
those obtained in superheated metal. The magnesite method is a 
simple, inexpensive, and convenient means of developing a fine- 
grained structure in magnesium casting alloys. 

Stress-Strain and Elongation Graphs for Alclad Aluminum- 
Alloy 75S-T Sheet. James A. Miller. U.S., N.A.C.A., Tech- 
nical Note No. 1385, November, 1947. 36 pp., figs. 6 references. 

The graphs presented are drawn from tests of duplicate 
longitudinal and transverse 0.032-, 0.064-, and 0.125-in.-thick 
Alclad aluminum-alloy 75S-T sheet specimens of tensile and com- 
pressive stress-strain and stress-deviation to a 1 per cent strain, 
tangent modulus and reduced modulus for a rectangular section 
against strain in compression, stress strain of tensile specimens 
tested to failure, and local elongation and elongation against gage 
length for tensile specimens tested to fracture. The stress-strain, 
stress-deviation, tangent-modulus, and reduced-modulus graphs 
are plotted on a dimensionless basis to make them applicable to 
material with differing yield strengths. 

Measurement of Thickness of Oxide Coatings on Aluminum 
Alloys. Ralph B. Mason and William C. Cochran. American 
Society for Testing Materials, Bulletin, No. 148, October, 1947, 
pp. 47-51, figs. 5references. 

The Filmeter manufactured by the American Instrument 
Company is a portable heat-frequency oscillator for measuring 
coatings and films on conductors. Tests conducted with oxide 
films of aluminum and aluminum alloys showed that readings 
could be obtained which.were as accurate as those given by micro- 
scopic and stripping methods. However, accuracy depended on 
the flatness and smoothness of the specimen and on the accuracy 
of the zero setting of the instrument for the specific sample tested. 
The Filmeter can also be used to give a rough measure of the con- 
ductivity of an alloy and in some cases an approximate identifica- 
tion. With proper technique it can serve to detect differences in 
the thickness of Alclad coating layers on core materials of lower 
conductivity than the coating. f 

Shotpeening of Nonferrous Metals. Harold A. Knight. 
_ & Methods, Vol. 26, No. 5, November, 1947, pp. 83-86, 

Asummary of the research conducted under the auspices of the 
OS.R.D. on the effect of shot peening on the fatigue durability 
and stress corrosion resistance of nonferrous metals. Identifica- 
tion numbers of reports available through the Office of Technical 
Services are given. 

Age Hardening Heat Treatment of 75 S-T and R303 Aluminum 
Alloy Sheet Materials. James J. Niehaus. U.S., Army Air 
Forces, Technical Report No. 5589, June 4, 1947. 21 pp., illus. 

Further Investigation of Preheating and Postheating in Spot- 
Welding 0.040-Inch Alclad 24S-T. W. F. Hess and F. J. Winsor. 

U.S., N.A.C.A., Technical Note No. 1440, December, 1947. 13 
PP., figs. 3 references. 

The Intermetallic Compound Phases of the System Aluminum- 

anganese-Zinc. G. V. Raynor and D. W. Wakeman. Royal 

Society of London, Proceedings, Series A, Vol. 190, No. 1020, June 
17, 1947, pp. 82-101, 2 pp. plates. 12 references. 

Fabrication of Aluminum in Germany; A Study of Some 
Specialized Practices and Technique Employed in the Industry. 
C. F. Nagel, Jr., B. C. McFadden, and G. D. Welty. U.S., 
Field Information Agency, Technical, Final Report No. 1011, 
August 4, 1947. 29 pp. 28 references. British Information 
Services, New York. $1.00. 
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Cold Impact Extrusion of Aluminum, Etc. F. A. Stroud. Gt. 
Brit., British Information Objectives Sub-Committee, Final Report 


No. 1409, Item No. 21, August, 1946. 33 pp., diagrs. British 
Information Services, New York. $0.35. 
The Light Metals Control Association (Japan). Gt. Brit., 


British Intelligence Objectives Sub- Committee, Report No. B.I.0.S./ 
J.A.P./P.R./1353. 21 pp. New York, British Information 
Services. $0.70. 


NONMETALLIC MATERIALS 


A Critical Temperature Range in the Plastic Deformation of 
Plywood. H. G. Higgins. (Australia, Council for Scientific and 
Industrial Research, Journal, Vol. 19, No. 4, November, 1946, pp. 
455-462.) Engineers’ Digest, Vol. 4, No. 10, October, 1947, pp. 
469, 470, figs. 

Plywood sheets were subjected to compression loads ranging 
from 200 to 1,300 lbs. per sq.in. at temperatures ranging from 120° 
to 200°C. Moisture content as low as 7 to 8 per cent was found 
to increase the plastic flow. The plasticizing action appears to be 
due to the action of steam. With rising temperatures the yield 
value declines from 120° to 160°C. Since above 160° this value 
remains low, it may be taken as being in the mode of plastic de- 
formation. 

Wood and Glues in Aircraft; A Review of the Problems of 
Specification, Inspection and Procurement. Don Brouse. U.S., 
Army Air Forces, Technical Report No. 5544, January 31, 1947. 
47 pp. 49 references. 

Wear Tests of Plastics. N.N. Sawin. (Maschinenbau und 
Warmewirtschaft, Vol. 1, No. 5-6, November—December, 1946, 
pp. 103-108.) Engineers’ Digest, Vol. 4, No. 10, October, 1947, pp. 
451-454, diagrs. 

Tests on phenolic and formaldehyde laminated material, ply- 
wood, and scrap plywood, in which the synthetic resin was the 
basic constituent, were made with a Skoda-Sawin machine. The 
load on the tungsten-titanium carbide wheel of the machine could 
be varied between 0 and 55 lbs. The speed of the wheel could be 
varied from 0.4 to 8 ft. per sec. After a specified number of revolu- 
tions the specimen was examined with a microscope, and the 
volume of the impression made by the wheel was used as an index 
of wear. The powdered wear particles of the test bar act as the 
principal factor in the formation of the impression. The carbide 
acts as the base or carrier for the wear particles. The wear values 
obtained thus characterize the wear of a synthetic material by its 
own wear particles. As the speed of the wheel increased up to 5 
ft. per sec., the wear decreased, reaching its minimum value. 
Wear increased in direct proportion to the load on the wheel and 
the number of revolutions. The most advantageous wear con- 
dition with a sintered carbide wheel was found to be 11 lbs., 
3,281 ft. per sec, and 3,000 revolutions for all types of plastics 
examined. 

Fungus Resistance of Rubber Cork Composition Tape Specifi- 
cation 12023. Francis Czarnecki. U.S., Army Air Forces, 
Technical Report No. 5588, May 29, 1947. 19 pp., illus. 

Treatment of Nylon Webbing to Increase Resistance to 
Abrasion. C. A. Willis. U.S., Army Air Forces, Technical Re- 
port No. 5590, June 13, 1947. 6 pp., illus. 

Properties of the Synthetic Rubbers. P. J. Mahoney, J. I. 
Wittebort, and C. E. Jaynes. U.S., Army, Air Corps, Technical 
Report No. 4860, November 21, 1942. 23 pp., figs. 3 references. 

Natural rubber can be replaced by a synthetic rubber for prac- 
tically all uses and types of installations. Synthetic rubbers excel 
natural rubber in resistance to aging, weathering, and sunlight, 
and in resistance to the effect of oils and gasolines. Natural 
rubber excels in elasticity, rebound, low heat build-up through 
hysteresis, and in resistance to stiffening at low temperatures. 


SANDWICH MATERIALS 


Development of Air Materiel Command AT-6C Glass Outer 
Wing Panel. U.S., Army Air Forces, Technical Report No. 5576, 
April 23, 1947. 185pp.,illus. 12 references. 

Detailed account of a research program to develop a glass wing 
panel. A sandwich construction was evolved that consists of a 
core made of glass cloth and faces of twelve-ply glass cloth. 
Plaskon 911, a low-pressure resin, impregnated the glass fibers and 
bonded the assembly. The strength-weight characteristics of the 
wing compared favorably with conventional aluminum-alloy 
structures. Since the sandwich skin will not buckle or wrinkle up 
to ultimate load, the airfoil should maintain maximum aero- 
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dynamic. efficiency under all flight conditions. The method of 
fabrication is simple in comparison with metal fabrication. The 
simple design and reduction in the amount of tooling required will 
reduce production time and costs. 


Meteorology 


Objective Methods of Forecasting Winter Minimum Tempera- 
tures at Washington, D.C. Conrad P. Mook and Saul Price. 
U.S., Weather Bureau, Research Paper No. 27, August, 1947. 38 
pp., figs. 3 references. 

The N.Y.U. method of forecasting air trajectories locates the 
body of air which is expected to arrive at the observation station 
24 hours hence. The modification in temperature of this air 
during an overland journey is taken as a linear function of its 
current departure from normal, its latitude, and the difference be- 
tween its current temperature and the temperature of the ob- 
servation station. The constants for the equation relating these 
variables are determined by least squares. A 30-hour rather than 
a 24-hour time lapse was used. The results of experiments using a 
30-hour lapse showed the need for basic research into the tracing 
of air currents. 

Captive-Balloon Equipment for Low-Level Meteorological 
Soundings. Lloyd J. Anderson. American Meteorological So- 
ciety, Bulletin, Vol. 28, No. 8, October, 1947, pp. 356-362, illus 
2 references. 

Description of equipment used in a wired-sound system for 
taking meteorological and propagation data up to altitudes of 
3,000 ft. The calibration of the elements, circuit diagrams, and 
performance curves. 

An Airplane Psychograph. Isadore Katz. American Meteor- 
ological Society, Bulletin, Vol. 28, No. 8, October, 1947, pp. 363- 
370, illus. 7 references. 

Detailed description of an instrument that employs ceramic 
resistors as wet and dry elements to measure sharp gradients of 
temperature and water vapor present in the lowest several thou- 
sand feet of the atmosphere. The measurements are necessary 
for an understanding of the phenomena causing anomalous propa- 
gation associated with the ultra-high frequencies used for radar. 

Notes on the Theory of Tropical Cyclones. J. S. Sawyer. 
Royal Meteorological Society, Quarterly Journal, Vol. 73, No. 
315-316, January—April, 1947, pp. 101-126, diagrs. 9 references. 

A theoretical investigation of the stability of circular vortexes 
to determine under which conditions continued outward motion is 
possible. The removal of air from the storm center of a tropical 
cyclone is explained by a lapse rate that gives rise to vertical 
instability and the development of a convection cloud. A dis- 
tribution of circulation must exist at some level aloft such that 
anticyclonic circulation increases outward at a rate exceeding a 
certain value. A distribution in the vertical of horizontal rota- 
tion must also exist such that cyclonic circulation decreases 
with height. 

The Coastal Sea Breeze in Relation to Diurnal Temperature 
Changes in the Lower Atmosphere (Southern California). Luna 
B. Leopold and Charles G. P. Beer. American Meteorological 
Society Bulletin, Vol. 28, No. 8, October, 1947, pp. 371-380, 
diagrs. 4references. 

Weather Forecasts. E. Gold. Royal Meteorological Society, 
Quarterly Journal, Vol. 73, No. 315-316, January-April, 1947, pp. 
151-185, 16 folding charts. 


An outline of the arrangements whereby the forecaster obtains 
data; observation; the collection, manipulation, and analysis of 
data; the forecast itself; and the issuance and utilization of fore- 
casts for general and special purposes. 

An Investigation of Subsidence in the Free Atmosphere, 
Sverre Petterssen, P. A. Sheppard, C. H. B. Priestly, and K. R. 
Johannessen. Royal Meteorological Society, Quarterly Journal, 
Vol. 73, No. 315-316, January—April, 1947, pp. 43-64, tables. 6 
references. 

A theoretical and statistical investigation of nonorthographic 
subsidence. The changes in potential temperature, humidity 
mixing ratio, and the potential wet-bulb temperature which are 
characteristic of the air mass are derived theoretically. Over a 
period of 5 months subsidence was pronounced on 54 days. The 
data obtained were analyzed in an attempt to correlate subsidence 
with the synoptic situations at sea level and aloft. 

The Thunderstorm High. W. Schaeffer. American Meteor- 
ological Society, Bulletin, Vol. 28, No. 8, October, 1947, pp. 351- 
355, figs. 7 references. 

Dynamical Control of Atmospheric Pressure. C. H. B. 
Priestly. Royal Meteorological Society, Quarterly Journal, Vol. 73, 
No. 315-316, January-April, 1947, pp. 65-84, figs. 10 references.. 

A discussion of the control of pressure and the consequent be- 
havior of pressure patterns in a field of motion in which the 
centrifugal, deviating, and pressure forces are at all times bal- 
anced. 

Atmospheric Oscillations -and the Resonance Theory. 
K. Weeks and M. V. Wilkes. Royal Society of London, Proceed- 
ings, Series A, Vol. 192, No. 1028, December 23, 1947, pp. 80-99, 
fig. 32references. 

Physical considerations, mathematical theory, the tempera- 
ture variation with height in the atmosphere, observational data 
relating to the oscillation of the atmosphere, free periods of the 
atmosphere, and the resonance characteristics of simple model 
atmospheres. 

The Basic Reactions in the Upper Atmosphere. II—The 
Theory of Recombination in the Ionized Layers. D.R. Bates and 
H. S. W. Massey. Royal Society of London, Proceedings, Series 
A, Vol. 192, No. 1028, December 23, 1947, pp. 1—16, figs. 24 
references. 

Turbulence and Diffusion in the Lower Atmosphere With 
Particular Reference to the Lateral Effect. D. R. Davies. 
Royal Society of London, Proceedings, Series A, Vol. 190, No. 1021, 
July 8, 1947, pp. 232-244, figs. Sreferences. 

Night Cooling of the Ozonosphere. E. H. Gowan. Royal 
Society of London, Proceedings, Series A, Vol. 190, No. 1021, July 
8, 1947, pp. 227-231, fig. 13 references. 

Ozonosphere Temperatures Under Radiation Equilibrium. 
E. H. Gowan. Royal Society of London, Proceedings, Series A, 
Vol. 190, No. 1021, July 8, 1947, pp. 219-226, figs. 38 refer- 
ences. 

Vertical Transport of Heat by Turbulence in the Atmosphere. 
C. H. B. Priestley and W. C. Swinbank. Royal Society of London, 
Proceedings, Series A, Vol. 189, No. 1019, June 3, 1947, pp. 543- 
561, figs. 15 references. 

Atmospheric Tides in the Ionosphere. I—Solar Tides in the 
F2 Region. Il—Lunar Tidal Variations in the F Region Near the 
Magnetic Equator. D. F. Martyn. Royal Society of London, 
Proceedings, Series A, Vols. 189, 190, Nos. 1017, 1021, April 17, 
July 8, 1947, pp. 241-260; 273-288, figs. 18, 4 references. 
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Radiative Equilibrium in the Ionosphere. R. v. d. R. Woolley. 
Royal Society of London, Proceedings, Series A, Vol. 189, No. 1017, 
April 17, 1947, pp. 218-240, fig. 21 references. 

Weather Research; Quarterly Report. General Electric Re- 
search Laboratory, October, 1947. 37 pp., illus. 

A complete history through October, 1947, of research on the 
artificial production of snow and rain. The research was con- 
ducted by the Research Laboratory of the General Electric Com- 
pany under the joint auspices of the office of Naval Research, the 
Air Force, and the Signal Corps. A general survey is given of the 
laboratory, photographic, and flight-test aspects and the per- 
sonnel of the project. The basic report summarizes the results 
that have thus far been obtained in the nucleation of clouds. A 
second report describes the techniques developed in conducting 
these experiments. In addition to the standard aircraft instru- 
ments it was found necessary to develop or adapt for these ex- 
periments an automatic dry-ice dispenser, icing-rate exposure 
rods, a clinometer attachment for cameras, a modification of 
Schaefer’s cloud meter which uses a porous plug collector to 
measure the liquid-water content of clouds, a glass rod exposure 
gun and air decelerator for checking the droplet size, and an 
accelerometer, altimeter, and elevation-position recorder. Pre- 
liminary research has been done on the nucleation of ice formation 
by silver iodide particles. The report includes typical data ob- 
tained from photographs of a seeded area. 

Sublimation in a Wilson Chamber. B. M. Cwilong: Royal 
Society of London, Proceedings, Series A, Vol. 190, No. 1020, 
June 17, 1947, pp. 137-148, diagrs. 10 references. 

Discharge Currents Associated With Kite Balloons. 
T. Davis and W. G. Standring. Royal Society of London, Pro- 
ceedings, Series A, Vol. 191, No. 1026, November 18, 1947, pp. 
304-322, illus. 10 references. 

Progressive Lightning. VII—Directly-Correlated }hoto- 
graphic and Electrical Studies of Lightning From Near Thunder- 
storms. D. J. Malan and B. F. J. Schonland. Royal Society of 
London, Proceedings, Series A, Vol. 191, No. 1027, December 3, 
1947, pp. 485-503, 2 pp. plates. 13 references. 


Operations - 
COMMERCIAL 


Nationales Zivilflugwesen und Internationale Luftverkehr der 
Schweiz; Jahresstatistik 1946 (National Civil Aviation and Inter- 
national Air Transport of Switzerland; Statistics for the Year 
1946). Schweizer Aero- Revue, Vol. 22, No. 8, August, 1947, pp. 
336, 337, tables. Some figures for 1945 are included for compari- 
son. 

American Air Cargo Development. John H. Frederick. Air 
Affairs, Vol. 2, No. 1, Autumn, 1947, pp. 79-100. A detailed 
history. Emphasis is placed on the ground-service factor, which 
roughly divides the development into three periods; 1926, 1926- 
1945, and 1945 to date. 

Aircraft and the Air Lines. J.T. Bain. The Aeroplane, Vol. 
73, No. 1900, November 7, 1947, pp. 618-621, illus. (Extended 
ale of a paper: ‘‘Aircraft and the Air Lines—A Canadian 

lew.”’) 

Aircraft and the Afrways. James T. Bain. Flight, Vol. 52, 
No. 2028, November 6, 1947, pp. 530, 531, 533. (Extended ab- 
stract of a paper.) A survey of the operating problems of North 
American air lines. 

Sabéna; A Prosperous Air Line. The Aeroplane, Vol. 73, No. 
1899, October 31, 1947, pp. 591, 592, illus. 

Air Services in Britain; London and the South-West; The 
Effort of Provincial Airways. Modern Transport, Vol. 58, No. 
1492, November 1, 1947, p. 7, illus. 

South Africa Now Witnessing Big Air-Line Service Growth; 
Union’s Government and Privately Owned Lines Expanding. 
E. H. Bourgerie. Foreign Commerce Weekly, Vol. 29, No. 5, 
November 1, 1947, pp. 5, 34, illus. 

Geography and Aviation. Ellsworth Huntington. Air 
Affairs, Vol. 2, No. 1, Autumn, 1947, pp. 46-60. 


Ordnance & Armament 
Fragmentation Effectiveness of Bombs. Helias. (ZWB/ 


E’Stelle Report 1509/43, December 20, 1943.) Cornell Aero- 
nautical Laboratory, Translation, November, 1947. 8 pp., fig. 


An analysis of the relations between the effective coverage of a 
fragmentation bomb and the trajectory of the fragments, the tra- 
jectory of the bomb, the release altitude, and the locus of the 
bomb at detonation. , 


Offensive Support; R.A.F. and Naval Aviation Demonstrate 
Air Weapons. Flight, Vol. 52, No. 2026, October 23, 1947, pp. 
468, 469, illus. 


Investigation for the Development of a High-Speed Antiaircraft 
Tow Target. Eugene Migotsky. U.S., N.A.C.A., Memo- 
randum Report (Wartime Report No. L-760), July, 1948. 35pp., 
illus. 4 references. 

Fragmentation of Shell CaseS. N.F. Mott. Royal Society 
of London, Proceedings, Series A, Vol. 189, No. 1018, May 1, 
1947, pp. 300-308, diagrs. 1 reference. 

A Theory of the Dependence of the Rate of Detonation of Solid 
Explosives on the Diameter of the Charge. Royal Society of 
London, Proceedings, Series A, Vol. 189, No. 1018, May 1, 1947, 
pp. 415-426, figs. 3 references. 

The velocity of a-detonation wave, in a cylindrical charge of 
solid explosive, is shown to be dependent on the diameter of the 
charge, and the relation between the velocity and the diameter is 
calculated. It is shown that this effect depends upon the rate of 
the chemical reaction occurring in the front portions of the deto- 
nation wave, and that it is possible, therefore, to determine this 
rate of reaction by measuring the velocity of detonation in bare 
charges of different diameters. The effect of a metal case sur- 
rounding the charge is briefly discussed. 


Parachutes 


Super-Sonic Testing Gun. Plane Facts, Vol. 4, No. 3, August, 
1947, pp. 16-18, diagrs. 

Description of a proposed compressed-air gun that will make 
possible the systematic measurement of the trajectory, motions, 
and curve of deceleration over time and distance of parachutes, 
ejection seats, and other objects, at speeds up to Mach Number 2. 
The projectile will be designed so as to eject the model parachute © 
immediately upon clearing the gun barrel. An oscillograph will 
show the deceleration of the projectile at the muzzle. 

Parachute Test Tower (Being Built by the A.F. Materiel Com- 
mand). Plane Facts, Vol. 6, No. 4, October, 1947, p. 20, diagr. 


Personnel 


The Airplane Pilot: A Survey of the Critical Requirements of 
His Job and of Pilot Evaluation and Selection Procedures. 
Thomas Gordon. U.S., Civil Aeronautics Administration, 
Division of Research, Report No. 73, November, 1947. 149 pp. 

A summary of analyses of critical incidents reported by pilots, 
inspectors, and check-pilots provide 787 examples of pilot be- 
havior. The three most important requirements for the pilot’s 
job were found to be the skills required to establish and maintain 
a proper angle of glide, rate of descent, and speed of glide on the 
approach; the operation of controls and switches; and navigating 
and orienting. Applicants who successfully completed pilot 
training were compared with a matched group of those appli- 
cants who were dropped. Comparison of the groups was 
made on the basis of age, education, and flying hours at time of 
employment; scores on standardized intelligence and personality 
tests; and performance in ground and flying training. Since the 
selection requirements of the air lines do not in general predict the 
later success or failure during training, they were considered not 
to be critical requirements. The survey provides a foundation on 
which to develop improved selection, more appropriate training, 
and more objective evaluation of the air-line pilot. F 

Analysis of CAA Records on Airline Transport Pilots. H. O. 
Preston. U.S., Civil Aeronautics Administration, Division of 
Research, Report No. 72, August, 1947. 40 pp. 

An analysis of the records for 1,278 pilots failed to show any 
consistent pattern of performance in the different written and 


flight examinations administered by the C.A.A. at different stages 


of the career of the civil air-line pilot. However, a positive rela- 
tionship was found between scores on first attempts to pass the 
written tests for private and commercial certificates, and a nega- 
tive relationship was found between the scores on the flight tests 
for these same certificates. -Pilots with military experience were 
found to pass the flight test for the air-line transport certificate as 
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Airline operation takes a significant step forward 
with the use of the PB-10 Automatic Pilot with 
Flight Path Control. Unerring automatic range 
flight all the way, with automatic landing 
approach at destination, makes an actuality of 
every airline’s fondest dream. Using established 
C.A.A. instrument landing system beams, the 
Control flies the airplane on smooth, sure flight 


drift correction 
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landing approach 


range flying 


Pioneer* PB-10 Automatic Pilot and Flight Path Control 


over the VHF range, or down the glide path for an 
accurate approach right to the runway. The 
PB-10’s action is gentle, but precise—as Flight 
Path Control compensates for drift to keep the 
plane in the exact center of the beam. Investigate 
the Pioneer PB-10 Automatic Pilot with Flight 
Path Control—it holds the answers to many of 


your airline problems! *REG. U.S. PAT. OFF. 
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frequently as pilots with no military experience. On the written 
test for this certificate, however, the military group made sig- 
nificantly lower scores. The lower scores were attributed to a 
temporary unfamiliarity with civil regulations. 


Photography 


Application of the Direction-Cosine System of Analysis to 
Scale-Data Problems in Aerial Photogrammetry. Earl Church. 
Syracuse University, Syracuse, N. Y., Department of Photo- 
grammetny, Bulletin No. 18, September, 1947. 22 pp. 


Power Plants 


Future Trends in Aircraft-Engine Design. A. T. Gregory and 
A. L. Pomeroy. SAE Quarterly Transactions, Vol. 1, No. 4, 
October, 1947, pp. 529-548, 558, diagrs. 

A canvass of a number of aircraft, aircraft-power-plant, and 
fuel-and-lubricant engineers indicates that the reciprocating en- 
gine will occupy first place among aircraft power plants for the 
next 10 years. Turboprops will gradually displace reciprocating 
engines in transports and bombers. Turbojets will become com- 
mon in fighters. But small aircraft will still be relying on recipro- 
cating engines in 1957. 

Don’t Pass up the Piston—It’s Got a Long Life Yet. . Aircraft 
and Airport, Vol. 9, No. 9, 1947, pp. 26, 28-32, 50, illus. Illustra- 
tions and descriptions of 51 American and British reciprocating 
and jet engines, and tabulated specifications. 


JET & TURBINE 


Gas Turbine for Civil Aircraft. E.L. Bass. Shell Aviation 
News (London), No. 112, October, 1947, pp. 15-22, illus. 

A broad outline of the development trends of the gas-turbine 
engine, giving a brief description of the design and characteristics 
of the turboprop and the pure jet engine. The eventual estab- 
lishment of the gas-turbine engine as the principal power plant 
for both military and civilian aviation awaits the solution of prob- 
lems presented by the design and the materials to be used in com- 
pressors, turbines, and combustion chambers and also the solution 
of such problems in its employment as airport design and traffic 
control. 

Horizons in Jet Power. F. Zwicky. Ordnance, Vol. 32, No. 
165, November—December, 1947, pp. 157-159, illus. 

An outline of the application to propulsive power of the mor- 
phological method of planning and correlation. This type of 
analysis reveals the multiplicity of devices that may be invented 
to utilize this power. 

Development and Testing of a Gas-Turbine Combustor. A. E. 
Hershey. American Society of Mechanical Engineers, Trans- 
actions, Vol. 69, No. 8, November, 1947, pp. 859-867, illus. 4 
references. 

Summary of development work on a combustor for a 2,200-hp. 
gasturbine. The design was of open cycle without regenerator or 
intercooler. The number 6 or bunker C fuel which was to be used 
required a flame igniter. The final design made it possible to 
light up with the igniter at conditions corresponding to starting 
operation for the unit and run through a sequence of test con- 
ditions corresponding to idling, full-load, and partial-load con- 
ditions with the igniter extinguished. The maximum air-fuel 
tatio measured during steady-state operation was 192 to 1. 

Description and Performance Tests of Jumo-004B Turbojet 
Engine (Project No. DP-139). C. H. Martens. U.S., Army 
Air Forces, Technical Report No. F-TR-1152-ND (GS-AAF- 
Wright Field No. 65), December, 1947. 178 pp., illus. 

Reaction-Powered Planes and Missiles. Aero Digest, Vol. 35, 
No. 5, November, 1947, pp. 44-46, illus. A summary of the ram- 
jet, turbojet, and turboprop engines developed to date. Ameri- 
tan and British aircraft employing these engines are listed. 

British Gas Turbines. The Aeroplane Spotter, Vol. 8, No. 199, 
November 1, 1947, pp. 246, 247, illus. Specifications and illustra- 
tions of ten standard production units. 


RECIPROCATING 
The Variation With Air Temperature of Aircraft Performance, 


ine Power and Temperature, and Fuel Flow, as Determined 
by Flight Tests on a Lancaster I. W.J.D.Annand. Gt. Brit., 


Aeronautical Research Council, Reports and Memoranda No. 2169, 
November, 1944. 27 pp., figs. 5 references. British Informa- 
tion Services, New York. $1.50. 


Theory and Tests of Air-Ejector Compressor Dynamic Couple 
to Improve Supercharger Stability and Range. Hugh E. Gom- 
mel. U.S., Army Air Forces, Technical Report No. 5575, April 
21, 1947. 52pp.,illus. 18 references. 

A method of increasing the range of stable operation of a super- 
charger. When the flow through the compressor approaches the 
unstable range, air is bled from the discharge, passed through an 
intercooler, and ejected into the intake orifice of the impeller. 
The momentum from the discharge of the air ejector maintains the 
stable operating range of the supercharger. 


Some Rules for the Design of Superchargers with High Com- 
pression Ratios. C. Pfleiderer and W. Thuss. (ZWB/FB 
1981, May #8, 1944.) Cornell Aeronautical Laboratory, Trans- 
lation, June, 1947. 23 pp., figs. 

Methods of calculating for superchargers with high compression 
ratios and flows which approach the speed of sound. The high 
compression ratios require correspondingly high velocities at the 
impeller inlet or at the exit. These velocities have considerable 
effect on the density changes that take place and hence on the di- 
mensions of the unit. The optimum dimensions of the rotor inlet 
are derived and the design of the volute is calculated for pressure 
increasing outward. Curves and tables are developed from 
which the correct relationships for the impeller can be read 
directly. 

An Investigation of Valve-Overlap Scavenging Over a Wide 
Range of Inlet and Exhaust Pressures. John W. R. Creagh, 
Melvin J. Hartmann and W. Lewis Arthur, Jr. U.S., N.A.C.A., 
Technical Note No. 1475, November, 1947. 23 pp., diagrs. 4 
references. 

A single-cylinder engine was investigated with valve overlaps 
of 40° and 130° over a range of exhaust-to-inlet-pressure ratios 
from approximately 0.1 to 1.3 at engine speeds of 2,000, 2,500, 
and 2,800 r.p.m. Cylinder-clearance volume could be completely 
scavenged but with an accompanying loss of fresh charge air. 
Some improvements in cooling of exhaust-valve guide were ob- 
tained. 

Slant Mechanisms—Principles and Application. T. L. Sher- 
man. Machine Design, Vol. 19, No. 11, November, 1947, pp. 
135-140, 186, diagrs. 

The design, history, and development of the Michall-Crankless 
mechanism. The basic type of this engine consists of a guided 
reciprocating piston unit engaging, by means of universally 
mounted slipper elements, with flat surfaces obliquely disposed to 
the axis of a power shaft. The design was applied to an opposed- 
piston Diesel aircraft engine of 2,000-hp. take-off capacity, which 
was to weigh 1 lb. per hp. The torque reaction system that was 
finally developed, the difficulties of slant design, and the solution 
of the problem presented by the slipper pads are analyzed in 
detail. 

Power-Plants for Helicopters; Weight, Speed, Mounting and 
Cooling Are the Problems. Flight, Vol. 52, No. 2026, October 
23, 1947, p. 470, diagrs. 

BMW-803 Engine. C. E. Clutter. U.S., Army Air Forces, 
Technical Report No. 5585, May 13, 1947. 78 pp., illus. 

A detailed record of the design, engineering, and operational 
characteristics of the BMW 803 aircraft engine. 

Rolls-Royce ‘Eagle’ Engine; Design Details of Britain’s 
Most Powerful Piston Engine. Engineering Journal, Vol. 30, 
No. 10, October, 1947, pp. 483, 484, illus. 

Controlled Friction. Machine Design, Vol. 19, No. 11, No- 
vember, 1947, pp. 117-119, diagrs. 

The design and development of a multiple-disc clutch for use 
with high torque aircraft engine starters. Jack & Heintz Pre- 
cision Industries, Inc., used hard-steel discs operating against 
plain phosphor bronzes and increased the number of oil reservoir 
holes. Chatter and rough operation were eliminated by adding 
to the lubricant a fine pulverule hard material that exercised a 
continuous polishing action on the surface of the plate and pro- 
duced microscopic lubricant-retaining grooves. 

Metallurgical Examination of Japanese Roller-Bearing As- 


semblies from Aircraft Engine “Zeke.” HH. W. Gillett, A. S. — 


Henderson, and others. Gt. Brit., British Intelligence Objectives 
Sub-Committee, Report No. B.I.0.S./J.A.P./P.R./1441, No- 
vember 1, 1943. 15 pp., illus. British Information. Services, 
New York. $0.55. 
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Greater Blades for Bigger Jobs 


Now—A New Blade Construction Principle Opens New Horizons 
for the Aeroprop 


With the successful development 
of the tubular blade principle, 
Aeroproducts announces another 
great stride forward—Aeroprops 
with tubular blades engineered for 
engines up to 10,000 horsepower. 

There are two salient advantages 
offered by the Aeroprop with tubu- 


B 


Tubular Blade Cross Section. (A) Main 
structural member—seamless tapered tube flat- 
tened and formed. (B) Air-foil contour—one- 
piece die-formed sheet of steel silver-brazed to 
tube; trail edge roll-welded. (€) Aeroproducts’ 
light, cellular blade-filler material bonded to 
steel stabilizes secondary vibratory stresses. 


lar blades. It gives high power- 
absorption at high efficiency. It 
gives strength-weight ratios com- 
parable to or better than those of 
ordinary hollow blade construc- 
tion, yet it is available in larger 
sizes. Thus engines of greater 
horsepower may be used within 
diameter limitations of present 
propeller installations while larger 
blades for more powerful engines 
become feasible. 


Tubular bladed Aeroprops have 


passed all required military tests. 
Like all Aeroprops, they are pro- 


BUILDING PROPELLERS FOR AIRCRAFT TODAY 
DESIGNING PROPELLERS TO MEET TOMORROW'S NEEDS 


AEROPRODUCTS DIVISION 


GENERAL MOTORS CORPORATION - 


duced with selected features—te- 
verse pitch, instant-feathering, 
de-icing, etc. Models with appli- 
cation up to 10,000 horsepower 
are in production or design. 

Like all Aeroprops these pro- 
pellers demonstrate again that 
Aeroproducts—backed by the 
vast research facilities of General 
Motors—can help today with your 
planning for tomorrow. 


This is the Aeroprop—Available in single or 
dual-rotation, with hollow tubular or hollow 
ribbed-steel blades. Regulator, hub and blade 
assemblies are designed for unit installation or 
replacement. It is strong, light, simple. 
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Liquid-Propellant Rocket Power Plants. M. J. Zucrow. 
American Society of Mechanical Engineers, Transactions, Vol. 69, 
No. 8, November, 1947, pp. 847-856, Discussion, pp. 856, 857, 
diagrs. 

A general discussion. In order to utilize the full potentialities 
of this means of propulsion, cooling methods must be developed 
which will permit existing propellants to operate at higher com- 
bustion-chamber pressures. Research must also be directed to 
raising the ratio of the combustion temperature to the molecular 
weight of the propellant. Control systems must be designed to 
give greater reliability and improved materials must be found for 
valve seats, packings, and pump seals. The interior ballistic 
equations of the rocket motor are derived, and the physical char- 
acteristics of the V-2 missile, the component weight of the Walter 
power plant, and the characteristics of: multiple-step escape 
rockets are tabulated. 

Rocket Engine Developments. Roy Healy. Aero Digest, Vol. 
55, No. 5, November, 1947, pp. 38-41, 116, 119, 120, illus. A 
general outline of basic rocket-propulsion systems and a detailed 
description of the designs that have been employed in the ele- 
ments of the systems. 

Nazi Rocket Research; Enemy Attempts to Find an Adequate 
Substitute for Artillery and Bombers. Albert L. Ruiz. Ord- 
nance, Vol. 32, No. 165, November—December, 1947, pp. 165. 
166, illus. 

‘Super Husky’ Air Ambulance Uses JATO. Aircraft and 
Airport, Vol. 9, No. 9, September, 1947, pp. 20, 52, 53, illus. In- 
sallation of Aerojet Model 12AS-1000D-5 units on a Fairchild 
“Husky.” 

Rocket Propulsion; Improved Aircraft Rocket Engines. K.W. 
Gatland. Newnes Practical Mechanics, Vol. 14, No. 167, Sep- 
tember, 1947, pp. 385-387, illus. A description of the rocket 
motors developed in Germany by Walter and the BMW to pro- 
vide fighter aircraft with auxiliary thrust. 

Rocket Propulsion; The Transatlantic Rocket. K. W. Gat- 
land. Newnes Practical Mechanics, Vol. 15, No. 168, October, 
1947, pp. 15-18, illus. Tabulation and description of the rocket 
missiles developed in Germany between 1933 and 1945. 


Production 


Machining Turbine Blades. I—Specialized Equipment for 
Turning, Grinding or Milling Efficient Profiles. T. A. Kestell. 
Aircraft Production, Vol. 9, No. 109, November, 1947, pp. 412- 
415, diagrs. 

The Kestell blade-profiling machine, developed for Power Jets, 
ltd., isa constant-orbit mechanism. A cam correction is applied 
tomodify the orbit to give the exact profile. The work shaft is 
driven at constant speed through a train of gears arranged in 
planetary form, and the shaft is supported in bearings in an eccen- 
tric sleeve so that the center of the shaft is above the center of the 
deeve. This arrangement makes it possible to impart simul- 
taneously a rocking and a rotary motion to the work. The pro- 
fling operations, the grinding of the convex surface, and the de- 
sign of the wheel dresser are described in detail. 

Slitting Rotating Work; Unconventional Automatic Tooling by 
4.C, Wickman, Ltd. Aircraft Production, Vol. 9, No. 109, No- 
vember, 1947, p. 416, diagrs. 

The Spot Welding of Alclad 24S-T in Thickness of 0.064 
0081, and 0.102 Inch. W. F. Hess, R. A. Wyant, and F. ") 
Winsor. U.S., N.A.C.A., Technical Note No. 1411, November, 
147. 25 pp., illus. feferetices: 

High-strength spot welds, free from cracks, expulsion, and ex- 
cessive sheet separation in 0.064-in. material were obtained with 
tin. spherical radius electrode tips over a wide range in welding 
current for optimum conditions. With the same tip contour for 
timum conditions, high quality welds were obtained over a 
larrower current range in 0.081-in. material. Tests of this thick- 
less with 6-in. radius domes to produce stronger, good quality 
welds were limited by the equipment. Spot welds in 0.102-ma- 
teal with 4-in. radius domes evidenced unsatisfactory cracking. 
The use of larger dome tips appeared necessary, but was pre- 
vented by equipment limitations. 

The Flash Welding of Structural Aluminum Alloys. R. M. 
Quran and R. C. Becker. Welding Journal, Vol. 26, No. 11, 
November, 1947, pp. 664-s-672-s, diagrs. 2 references. 

ee-stage heat control was used during the welding cycle. 
is avoided butting at the start of flashing, eliminated’ coarse 
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flashing during the remainder of the flashing cycle, and reduced 
the extent of upset caused by upset current flow. A greater upset 
travel distance was employed than is the practice with other 


‘materials. These techniques appeared necessary to eliminate 


the oxide formed during the flash cycle from the final weld line. 
By welding the hard tempers rather than annealed aluminum al- 
loys, joint efficiencies exceeding 90 per cent were obtained. Full 
sheet strength was obtained by heat-treating after weld- 
ing. 

Shot-Peening Aluminum Forgings. Charles H. Wick. Ma- 
chinery, Vol. 54, No. 3, November, 1947, pp. 133-139, illus. 

A detailed description of the shot-peening process adopted by 
the Pratt & Whitney Aircraft Division of United Aircraft Cor- 
poration. This surface-hardening technique has been applied to 
aluminum-alloy pistons and crankcase sections. Methods of 
calibrating and controlling the process.are suggested. 

Blind Riveting Into Heavy-Section Solid Material; The Black- 
burn-Tharra System. Aircraft Production, Vol. 9, No. 109, 
November, 1947, p. 422, diagr. 

The rivet has a headless shank bored at one end to receive a 
plug with a biconical head. After. being plugged, the rivet is in- 
serted in a counterbored hole and driven home. The tail of the 
shank is thus expanded into the counterbore. 

Materials and Methods Manual 31: Resistance Welding. 
R. T. Gillette. Materials & Methods, Vol. 26, No. 5, November, 
1947, pp. 97-108. 29 references. 


Causes of Diecasting Irregularities. James L. Erickson. The 
Tron Age, Vol. 60, No. 20, November 13, 1947, pp. 82-87, 151, 
illus. 5 references. 

A description of the various types of surface irregularities and 
discontinuities in the metallic structure of the casting which can 
be caused by irregularities in the surface, improper design of the 
die, or by improper control of injection pressure, casting tempera- 
ture, and rate of cooling. 

Causes of Die-Casting Irregularities. James L. Erickson. 
Iron Age, Vol. 160, No. 22, November 27, 1947, pp. 80-86, illus. 
Explanations and suggestions for the elimination of the common 
irregularities that affect the dimensional tolerance, mechanical 
properties, and machinability of die castings. 

Manufacture of Precision Castings. G. Vennerholm and E. 
Ensign. SAE Quarterly Transactions, Vol. 1, No. 4, October, 
1947, pp. 640-649, illus. 5references. A comprehensive review 
of various methods: die casting, permanent-mold casting, invest- 
ment molding, plaster molding, and various combinations of these 
methods. 

Why Cast Steel Centrifugally? J. F.B. Jackson. Iron Age, 
Vol. 160, No. 22, November 27, 1947, pp. 64-69, illus. 

A summary of the characteristics of the centrifugal casting 
process and the extent of its application; the advantages and dis- 
advantages of the process with respect to flexibility; and the 
size, grain structure, and soundness of the castings. 

A Realistic Appraisal of the Precision Investment Casting 
Process. W.O.Sweeny. Iron Age, Vol. 160, No. 19, November 
6, 1947, pp. 86-90, illus. 

A summary of the dimensional limitations that obtain in cast- 
ings of high melting point alloys cast by production methods. 
The cost of castings can be reduced by allowing the widest possible 
tolerances, by modifying the design to accommodate this casting 
method, and by specifying the broadest possible inspection stand- 
ards. 

Tensile Applicator for Aircraft Bolts. Harry W. Sedam. 
U.S., Army Air Forces, Technical Report No. 5599, June 24, 
1947. 9 pp., illus. 

The desired tension is Preset in the instrument.” As the 
nut is tightened the tension in the instrument is relieved, pro- 
viding an accurate indication of the tensile load developed in 
the bolt. 

- Sensitive Pressure Indication with Tone Stylus. Product 
Engineering, Vol. 18, No. 11, November, 1947, pp. 98, 99, illus. 

A tracer head for use with manual profile milling machines con- 
tains a vibrating wire element. The tension of the wire is deter- 
mined by the pressure exerted on the stylus. Change in tension 
causes a change in the natural frequency of the wire. The pitch 
emitted by an audio amplifier system responds to the change in 
frequency of the wire. By maintaining a constant pitch in the 
loudspeaker the operator can rapidly and accurately duplicate 
deep contours and thin walls such as those found in supercharger 
impellers. 
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cessively at angles of 30° are placed on the turntable so that the 
setting of the table and the reflected image of the illuminated 
fixed vertical cross wire of an autocollimator both read zero. The 
table is turned to a setting of 30°, and the error in the reading of 
the collimator js the error of the scale. The principle of the auto- 
collimator and the method of calibrating the standard polygons 
and the graticule of the microscope are explained. 


Form-Dressing of Grinding Wheels; A Practical Comparison 
of the Methods Employed; Tools and Machines; Economic Con- 
siderations. W. A. Carter. Aircraft Production, Vol. 9, No. 
109, November, 1947, pp. 407-411, illus. 


Experimental Study of Cylindrical Grinding. R. E. McKee, 
R.S. Moore, and O. W. Boston. American Society of Mechanical 
Engineers, Transactions, Vol. 69, No. 8, November, 1947, pp. 
891-896, figs. 

Results obtained with a standard Cincinnati No. 2 cylindrical 
grinder and hardened S.A.E. 52100 steel. Data given on surface 
finish with various table traverses, grinding wheels with differing 
grain sizes, and different cutting fluids. 


Convair Production Techniques. Western Flying, Vol. 27, 
No. 11, November, 1947, pp. 18, 19, 26, illus. 


Compressed Air Eniployed in Many Ways in ‘“‘Convair-240” 
Assembly. Steel Processing, Vol. 33, No. 10, October, 1947, pp. 
606-608, illus. 
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Testing Angular Divisions. C. O. Taylerson. Aircraft Pro- Northrop Flying Wing; Building the B-35 and B-49 Aircraft: February 
duction, Vol. 9, No. 109, November, 1947, pp. 430-432, illus A Survey of Manufacturing Problems. D.G. Leland. Aircraft § Blectric 
A method of calibrating precision angular measuring instru- Production, Vol. 9, No. 109, November, 1947, pp. 417-422, illus: 
ments in which the angles are read directly on a circular glass Operation Brabazon; Successful Removal of the Prototype 
scale. The error in these instruments arises from the minute ec- Bristol 167 to New Assembly Hall. Aircraft Production, Vol. 9, 
centricity of the scale with respect to the axis of rotation of the No. 109, November, 1947, pp. 403-406, illus. 
table. Steel discs with peripheral reflecting surfaces inclined suc- Moving the Bristol “Brabazon I.” The Engineer, Vol. 1%, 


No. 4786, October 17, 1947, pp. 363, 364, illus. 

Technical Difficulties of Aero Engine Production in Australia. 
D. O. MacFarlane. Aircraft, Vol. 26, No. 1, October, 1947, pp. 
25, 26, 36, 38. 

An Indian Aircraft Industry? Large and Well-Equipped War- 
time Repair Factories; Their Possibility in Peace. B. Kaiser. 
Aircraft Production, Vol. 9, No. 109, November, 1947, pp. 433- 
434, illus. 

Factory Control ata Glance. Kelcy Kern. Aero Digest, Vol 
55, No. 5, November, 1947, pp. 66, 67, 104, 105, illus. A produc- 
tion control system used at the Pratt & Whitney Aircraft engine 
plant which provides continual visual indication of work progress. 


Propellers 


Pressure Welding Propeller Barrels. 
A. L. Rustay, S. M. Jablonski, and C. J. Burch. 


Welding 


Journal, Vol. 26, No. 11, November, 1947, pp. 994-1001, illus. } Reports 
9 references. FstJuly, 19 
A modification of the closed-joint method employing a multiple [Research C, 


pressure cycle was used in the manufacture of propeller barrels M6 
from S.A.E. 4345 steel forgings. Tensile and yield strengths were 
obtained throughout the weld equivalent to those of the remainder 
of the barrel. Intimate contact of the abutting surfaces was 
maintained throughout the operation by providing a clean, flat, 
and smooth surface grind; by relieving the holding dies to support 
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the ends of the arms only; by coining the arms as a final forging 
operation; and by using a high initial pressure for welding. 
Stress relief treatment was required immediately after welding. 
The weld upset had to be removed prior to heat-treatment to pre- 
yent propagation of quench cracks from notches at the upsets. 
Arc Welded Propeller Hub Weighs and Costs Less. Auto- 
motive Industries, Vol. 97, No. 10, November 15, 1947, p. 42, illus. 
Description of the arc-welded design of the Aeromatic propeller 
hubs F-200 and F-220. 

Effect of Tilt of the Propeller Axis on the Longitudinal-Stability 
Characteristics of Single-Engine Airplanes. Harry J. Goett and 
Noel K. Delany. U.S., N.A.C.A., Advance Confidential Report 
No. 4E29 (Wartime Report No. A-59), November, 1944. 71 pp., 
illus. 7 references. 

Reverse Pitch Props. Naval Aviation News, No. 276, Novem- 
ber, 1947, p. 18, illus. Account of tests to develop techniques 
that will permit seaplanes to use propeller reversal when landing 
but will avoid obscuring the pilot’s vision by spray. 

Engines and Reverse Pitch Propeller. Plane Facts, Vol. 6, 
No. 4, October, 1947, pp. 18, 19. 

Propellers Are Not Expendable. Gilbert C. Close. Western 
Flying, Vol. 27, No. 11, November, 1947, pp. 12, 13, 24, illus. 
An outline of propeller inspection, maintenance, and repair, 


of checking for bent, warped, or improperly mounted propellers. 
Seven of the more serious propeller faults are listed. 

Better Propellers for Light Pocketbooks. John F. Haines. 
SAE Quarterly Transactions, Vol. 1, No. 4, October, 1947, pp. 
617-625, diagrs. (Cf. AER 6/47:53.) 

Is the Propeller Here to Stay? Carl F. Baker. 
Vol. 10, No. 5, November, 1947, pp. 8-12, illus. 
German Wind Turbine Projects Planned During the Hitler 
fr. H. W. Hamm. U.S., Field Information Agency, Tech- 
nical, Final Report No. 1111, May 13, 1947. 21 pp., illus. 12 
tferences. New York, British Information Services. $1.00. 
Electric Motor Test of Two Erco Compreg Blades, AAF Design 
No. 42K13717, With Cracks in Shank Sections, Installed in 
Hamilton Standard Hub, Design No. 2D30-227, for Use With an 
R-085-AN-1 Engine. R. L. Boyer. (Whirl Test No. 1906.) 
U.S., Army Air Forces, Technical Report No. 5554, February 18, 
147. 7 pp., illus. 

Type Test of A.O.Smith Hollow Steel Blades Design No. SPA- 
Xin a Four Way Aeroproducts Hub Model No. A642-X23 for 
Use on the Pratt and Whitney R-2800-34W Engine as Installed 
inthe A-26 and F-3M Airplanes. D.F. Hild. (Whirl Test No. 
M45.) U.S., Army Air Forces, Technical Report No. 5556, 
February 24, 1947. 56 pp., illus. 5 references. 

Electric Motor Calibration of Three 4-Blade Hamilton Stand- 
ud Hydromatic Propellers for Use with R-2800-57 Engine on 
ay Airplane. L. H. Corsaw. (Whirl Test No. 2131.) 

US., ppl Air Forces, Technical Report. No. 5555, February 24, 
M7. 22 pp., illus. 
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Engine Test on the Thomson Industries Constant Senet Pro- 
yller for Use on the 0-435 Engine. E. A. Vonderheid. (Whirl 
Test No. 2089.) U.S., Army Air Forces, Technical Report No. 
457, February 26, 1947. 8 pp., illus. 

Type Test of the Annesly Model 185 Propeller for Use on the 
L5 Airplane. E. A. Vonderheid. (Whirl Test No. 1957.) 
US., Army Air Forces, Technical Report No. 5558, February 27, 
M7. 7 pp., illus. 

Engine Test of a Modified North American P-51B Spinner, 
Drawing No. 104-44002-10, Assembled on a Hamilton Standard 
ll Ft. Diameter 24D50-J6523A-24 Propeller on a V-1650-3 
e. L. H. Corsaw. (Whirl Test No. 1870.) U.S., Army 
dir Forces, Technical Report No. 5558, February 27,1947. 7pp., 


Reference & Bibliography 


Reports and Memoranda (Nos. 2051-2150) Published Between 
lt July, 1946 and 31st December, 1946. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 21 50, December, 
6 pp. British Information Services, New York. $0.40. 


Activities. 
findum Report No. 
tiagrs., 

The ZWB (Scientific Information Center for Aeronautical Re- 
wach) was a German governmental agency set up to collect, 


G. Strohmeier. .U.S., Air Force, Memo- 
F-MR-1-RE, November, 1947. 7 pp., 


with attention to the indications of moisture absorption; methods _ 


The ZWB Classification and Its Relation to German Aero-. 
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classify, and disseminate current technical literature on aero- 
nautics and related fields to the industry and to scientific and 
military agencies. The classification scheme under which this 
information was filed divided the field into broad concepts and 
brought together those: items of information which by their na- 
ture, or according to common practice, are grouped together. A 
supplementary topical or subject heading index, which was ar- 
ranged alphabetically, made it possible to locate individual terms 
or applications on concepts within the scheme. A specialist se- 
lected the pertinent information for each of the agericies being 
served. The system did not depend on the functioning of a 
minute classification system but relied on the skill and experience 
of key personnel. 


Rotating Wing Aircraft 


Remarks on the Comparative Use of Reciprocating and 
Thermo-Propulsive Engines in Helicopters Flying at High Alti- 


tudes. R.Dorand. (Congrés National de L’ Aviation Frangaise, 
3éme, Paris, April 1-5, 1947, Report No. 4-108.) Cornell Aero- 
nautical Laboratory, Translation, October, 1947. 12 pp. 


An analysis of the predicted performance of rotating-wing air- 
craft in which the rotors are driven by blade-tip jets utilizing a 
mixture of air and the products of combustion of a compressor 
unit. If the compressors, which also act as gas generators, allow 
the gas to be bled at various stages of compression or expansion, 
the jet temperature and pressure can be varied so as to provide 
good climbing and high-speed performance at high altitudes. 

Possibilities of Reaction Propulsion Applied to Helicopters. 
André Bruel. (Congrés National de L’ Aviation Frangaise, 3éme, 
Paris, April 1-5, 1947, Report No. 4-55.) Cornell Aeronautical 
Laboratory, Translation, November, 1947. 15 pp., figs. 

An analysis of the weights of engine-rotor groups, including the 
weight of the rotor, the hub, the engine or reactors, and the addi- 
tional weight required by these systems. The present mechanical 
helicopter is lighter than a helicopter with a reactor at the blade 
tip for a flight of more than two hours. For flights of about an 
hour’s duration the reactor power plant would be lighter. The 
required peripheral rotor velocities of from 150 to 160 m. per 
sec. are currently achievable. 

Practical Stability and Controllability of Rotary-Wing Aircraft 
While Hovering. André Bruel. (Congrés National de L’ Avia- 
tion Frangaise, 3éme, Paris, April 1-5, 1947, Report No. 4-54.) 
Cornell Aeronautical Laboratory, Translation, October, 1947. 
9 pp. 

A nonmathematical discussion. Instability in hovering can be 
surpressed by automatic pilot systems or improved with respect 
to ease of piloting by increasing the period of oscillation of the 
machine. In conditions of stability, maneuverability during 
hovering is satisfactory. Under conditions of instability, a device 
should be provided to decrease the control effectiveness in order 
to compensate for the lack of damping. The stabilizer bar of the 
Bell-47 helicopter is an example of the use of an automatic piloting 
device in its simplest form. 

Control, in Stationary Flight, of Large Helicopters with a Single 
Rotor or with Coaxial Rotors. M. Dorand. (Congrés National 
de L’Aviation Frangaise, 3eme, Paris, April 1-5, 1947, Sub- 
Section 31, Report No. 145.) Cornell Aeronautical Laboratory, 
Translation, October, 1947. 9 pp. 

An increase in the dimensions of a rotary-wing aircraft results 
in a large increase in the moment of inertia about the pitching and 
rolling axes compared with the small increase in the control effec- 
tiveness and in the damping couples for pitching and rolling oscil- 
lations. However, it is possible to make a large machine with a 
single rotor or with coaxial rotors which is just as maneuverable as 
a small machine by restraining the vertical deflections of the 
articulated blades. The deflections should be accompanied by 
variations in angle of attack which would amplify the control ac- 
tion in the correct sense at all flight speeds. The centrifugal 
forces that arise in changing the angle of attack of the machine 
create a damping couple exactly opposite to the motions of the 
machine. 

Static-Thrust Investigation of Full-Scale PV-2 Helicopter 
Rotors Having NACA 0012.6 and 23012.6 Airfoil Sections. Stan- 
ley Lipson. U.S., N.A.C.A., Memorandum Report No. L6D24) 
(Wartime Report No. L-749), May, 1946. 14pp., illus. 2 refer- 
ences. 

A New Configuration. Aero Digest, Vol. 55, No.5, November, 
1947, p. 51, illus. 
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BENDIX PACIFIC soLenon 
OPERATED HYDRAULIC 4-WAY VALVE 


Here is the latest, fastest acting Bendix-Pacific remotely operated Selector Valve... 


currently being supplied for one of the newest Air Force pursuit airplanes. It ise 
slide-type 4-way valve available for both 1500 and 3000 PSI systems for either*’ 
or ¥s” tube sizes. It is pilot actuated, solenoid operated with direct manual override. 

Any number of the valves can be stacked for multiple operation, all of them 
using a common pressure and return line. The valves also can be supplied with 
cylinder ports open or closed to return when valve is in neutral. 

The valve operates on 18 to 28 volts direct current and the coil is energized only 
during the actual operating cycle. Weight of the entire valve is 4 pounds 11 ounces 


Detailed specifications on the new valve are available on request. 


Pacific Division 


NORTH HOLLYWOOD, CALIF 


IMPORTANT SPACE SAVINGS AND SIMPLIFIED 4 
PLUMBING RESULT FROM STACKING VALVES East Coast Offices: 475 Fifth Ave., New York 17, N.Y. 
FOR MULTIPLE SERVICES Canadien Distributor : Aviation Electric Ltd., Montreal 
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New-type JOV-3 helicopter designed by D. K. Jovanovich and developed by the Helicopter Engineering Research Corporation. |* 


A helicopter design suggested by M. F. Bates. The blades are 
tobe attached to a ring that encircles a blister-type cabin. Since 
the center of gravity of such a helicopter configuration would be 
but slightly below the plane of rotation of the rotor blades, pendu- 
lation of the fuselage would be minimized. 

The Bristol Type 171 (Coaxial-Rotor Helicopter). The Aero- 
flane, Vol. 73, No. 1899, October 31, 1947, pp. 583-587, illus. 
Includes cutaway drawings of the entire aircraft, and rotor hub 
and control mechanisms. 

Aeroplanes in Detail. LXXIII—The Bristol Type 171 Heli- 


copter. The Aeroplane Spotter, Vol. 8, No. 199, p. 250, cutaway 
diagr. 
Valve... Design Features of Flettner 282 Helicopter. J. C. Siltanen. 
, Plane Facts, Vol. 4, No. 3, August, 1947, pp. 4-6, 24, illus. 
»s. 181809 Motorcycle of the Sky (Hoppi-Copter Model 102). Barkley K. 
“ x! Barclay. American Helicopter, Vol. 8, No. 12, November, 1947, 
either4} 18 19, 27, 28, illus. 
override. Movable Cabin Controls (Seibel) Helicopter; By Shifting C.G. 
inFlight, a Simpler Rotor Assembly Is Possible. Aviation Week; 
) of themf "ol. 47, No. 18, November 3, 1947, pp. 22, 25, 27, illus. (Cf. 
AER 1/48: 57.) 
lied withl Rotor Head by United. Aero Digest, Vol. 55, No. 5, November, 
\M7, p. 51, diagr. 
United Helicopters, Inc., have adapted the autogiro direct con- 
ized only tolsystem to the helicopter. The rotor head to which the blades 


terigidly attached is universally mounted on the axis of rotation. 


1 ounces Amechanical linkage permits the axis of rotation to be tilted. 


Dynamic inertia prevents the blade unit from following the tilted 
ais and flapping ensues relative to the axis. This action is the 
quivalent of cyclic feathering. 

US. Coast Guard Develops Instrument Flight. F. A. Erick- 
‘%, American Helicopter, Vol. 8, No. 12, November, 1947, pp. 
49, 25, 26, illus. 

The Sperry Gyroscope Company, Inc., has loaned to the Coast 
Guard a directional gyroscope with a top reading face which has 
tn mounted with the attitude gyroscope on the fore and aft line 


tahelicopter. The installation is a preliminary step in the de- 


‘opment of a combined direction and attitude indicator. 
los Angeles Helicopter Airmail Inauguration. Fanchon 


oe. American Helicopter, Vol. 8, No. 12, November, 1947, 
.6, 7, 24, illus. - 

Operations with the Fleet. J. W. Bunkley. American Heli- 
apler, Vol. 8, No. 12, November, 1947, pp. 12, 13, illus. 


Safety & Rescue 


Prevention of Rocket Aircraft Fires. J. Naiman. 
Facts, Vol. 6, No. 4, October, 1947, pp. 6, 7, illus. 

The basic fire prevention criteria established by the Air Ma- 
teriel Command and private organizations for the prevention of 
fires and explosions during the test-stand operation of reaction- 
type engines. 

Aircraft Rescue and Fire Fighting. II. Airports, Vol. 12 
No. 5, November, 1947, pp. 30, 31, 38, illus. (Cf. AER 1/48:57.) 

Standard operating procedure adopted by the National Fire 
Protection Association. Action to be taken in land crashes off 
the airport, crashes on water, the policy of cooperation with local 
public fire departments, and aircraft crew training and discipline 
are outlined. Appendixes include minimum standards for air-. 

Operation Splash. Gene Whittington. Boeing Magazine, 
Vol. 17, No. 11, November, 1947, pp. 10, 11, illus. General pro- 
cedure of a B-17 ditching test. 


Plane 


Sciences, General 
MATHEMATICS 


Some Improvements in the Use of Relaxation Methods for the . 
Solution of Ordinary and Partial Differential Equations. L. Fox. 
Royal Society of London, Proceedings, Series A, Vol. 190, No. 
1020, June 17, 1947, pp. 31-59, figs. 12 references. 

In the’solution by numerical methods of ordinary and partial 
differential equations, the derivatives are replaced by their finite- 
difference equivalents, usudlly infinite series of differences. For 
the employment of relaxation methods it has been customary to 
ignore all but the dominant first term of these series, taking suffi- 
cient intervals to ensure the effective vanishing of the neglected 
terms. In the methods developed the full difference equations 
can be used at the maximum interval consistent with the con- 
vergence of the differences. The number of mesh points, and - . 
hence the labor and difficulty of the relaxation process, is thus 
considerably reduced, and increased accuracy is obtained. The ... 
method is applied to eight examples, including ordinary and par-: . 
tial differential equations, eigen-value problems, and the more. 
difficult problem of curved boundaries. 


| 
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Solution of Equations Simplified. Albert S. Goodrich, Jr. 
Machine Design, Vol. 19, No. 11, November, 1947, pp. 141, 142, 
182, 184, charts. 3 references. 

An exposition of Graeffe’s root-squaring method by which the 
real and complex roots of high-degree algebraic equations may be 
solved to any degree of accuracy. Three specimen equations are 
worked out in full. 

A Resistor Network for the Approximate Solution of the Laplace 
Equation. David C.dePackh. Review of Scientific Instruments, 
Vol. 18, No. 10, October,.1947, pp. 798, 799, figs... 1 reference. 


Seaplanes & Flying Boats 


Tank Tests of a Powered Dynamic Model of a Flying Boat 
Having an Afterbody Length-Beam Ratio of 4.7, Langley Tank 
Model 203C-1. Roland E. Olson and Marvin I. Haar. U.S., 
N.A.C.A., Memorandum Report No. L5128 (Wartime Report 
No. L-762), October, 1945. 19 pp., figs. 4 references. 

Spray Characteristics and Take-Off and Landing Stability of 
Several Modifications of a '/;-Size Model of the PBN- Flying 
Boat—NACA Model 192. David R. Woodward and Howard 
Zeck. U.S., N.A.C.A., Memorandum Report No. L5 C30 ( War- 
time Report No. L-567), April, 1945. 52pp.,illus. 2 references. 

New Seaplane Hull to Make Better Speeds. Naval Aviation 
News, Na. 276, November, 1947, p. 13, illus. A description of 
three experimental hulls to be tested by the N.A.C.A. in coopera- 
tion with the Naval Air Test Center. Hulls are to be tested ona 
modified Grumman J4F Widgeon. 

NACA Hydro-Flap Adapted to Navy Planes (To Improve Ditch- 
ing Characteristics). Naval Aviation News, No. 276, November, 
1947, p. 27, illus. 

Ditching Behavior of Military Airplanes as Affected by Ditching 
Aids. Margaret F. Steiner. U.S., N.A.C.A., Memorandum 
Report No. L5A16 (Wartime Report L-647), January, 1945, 29 
pp., illus. 3 references. 


Standards & Specifications 


Engineering and Manufacturing Standards. W.L. Matthew. 
Product Engineering, Vol. 18, No. 11, November, 1947, pp. 81-86, 
illus. 

Formation and maintenance of an engineering standards sys- 
tem at the Caterpillar Tractor Company, origin and preparation 
of new standards, and sample standard pages and forms used in 
the administration ef the system. 


Stress Analysis & Structures 


Stress Concentration Due to Four-Point Fixing at Front End of 
Monocoque Fuselage, Theoretical Analysis. M. Fine and D. 
Williams. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2100, April, 1941. 28 pp., figs. British 
Information Services, New York. $1.50. 

From working out typical cases it is inferred that for the end- 
to-end constant-section longerons the disturbance due to the four- 
point fixing does not extend a greater distance from the root fixing 
than '/2 to */, of the average root diameter, this distance being 
greater the greater the value of the ratio of total stringer area to 
total skin area in the cross section. The constant-stress longeron 
tapers quickly and appears to offer a good practical basis for de- 
sign. The most important stress concentration in both cases is 
the shear stress in the skin immediately adjacent to the longerons 
at their root ends, and reinforcement of the skin thickness in this 
region is probably essential in all practical cases, especially for the 
constant-stress longeron. The extent of this stress concentration 
is indicated by certain contour diagrams of stress distribution. 

Empirical Formulas for the Fundamental Natural Bending 
Frequencies of Cantilever Duraluminum Wings. Ben Smilg. 

U.S., Army Air Forces, Technical Report 4525, Revision 1, 
January 29, 1947. 11 pp., fig. 5 references. 

The data that have been obtained on the fundamental bending 
frequency of the semispan of an aircraft wing fits reasonably well 
into a simple formula in which the semispan is the only parameter. 
Tests were conducted on many types of aircraft with differing 
wing construction and configuration, and the formula was found 
to be as accurate as more laborious and elaborate methods of com- 
puting the natural frequency. 


1948 


The Effect of an Outboard Engine on the Flutter Characteristics 
of a Wing (Investigated with Examples). H. Wittmeyer, 
( Lilienthal-Gesellschaft, Bericht No. 135, March, 1941, pp. 94- 
107. Cornell Aeronautical Laboratory, Translation, September, 
1947. 34 pp., diagrs. 8 references. 

The effect of torsional stiffness of the internal wing structure, 
the position of the engine center of gravity and the softness of 
the engine suspension were investigated for a wing with an out- 
board engine. An important result is that it is not always per. 


missable.to regard the wing, in flutter calculations, as. being re.. 


strained at the outboard engine. 

A Simplified Method for the Design of Vibration-Isolating Sus- 
pensions. R. C. Lewis and Karl Unholtz. American Society of 
Mechanical Engineers, Transactions, Vol. 69, No. 8, November, 
1947, pp. 813-819, diagrs. 6 references. 

A new type of chart and design method for dealing with the 
coupled natural frequencies of suspended bodies. This simpli- 
fication of the chart method of design resulted from a regrouping 
of the variables of the equations of motion. Some of the confus- 
ing multiplicity of choices open to the designer is resolved by the 
breeding of a new family of vibration isolators that have orderly 
characteristics, thus reducing some of the variables to controlled 
parameters. These simplifications result in a design method that 
uses synthesis rather than the cut-and-try method of analysis, 
The chart is in effect a space plot upon which the actual outline 
of the body to be isolated can be projected. The mount points 
for a simple suspension of the object can be spotted on the chart 
and the complete dynamic solution of the suspension can be read 
directly. The mounting points providing the best frequency 
spectrum are immediately obvious. 

Bending Rigidity and Column Strength of Thin Sections. P.E, 
Sandorff. American Society of Mechanical Engineers, Trans- 
actions, Vol. 69, No. 8, November, 1947, pp. 833-841, diagrs. 
11 references. 

Elementary structural theory cannot be applied with accuracy 
to problems concerning beams and columns having thin deep 
webs and thin wide flanges, because of nonuniform stress distribu- 
tion that exists in the flanges. The problems of nonuniform axial 
flange stress are treated here by means of efficiency factors that 
apply to the flange material. These basic factors are evaluated 
from theoretical considerations. Then, given a particular section 
and the manner of loading, it is necessary only to apply the proper 
flange efficiency factor to calculate reduced or effective section 
properties, which can be used in place of the geometrical proper- 
ties in the elementary formulas for lateral bending or lateral 
column buckling. Empirical data confirm the results. Ex- 
amples illustrate practical usage. The tangent-modulus column 
curve is shown to apply to stiffened-skin panels when based ona 
‘true slenderness ratio’’ that allows for shear lag effects. 

Prediction and Reduction to Minimum Properties of Plate 
Compressive Curves. E. H. Schuette and J. C. McDonald. 
Journal of the Aeronautical Sciences, Vol. 15, No. 1, January, 1948, 
pp. 23-27, 48, figs. Sreferences. (See AER 7/47:29.) 

Mixed Boundary Conditions in the Relaxation Treatment of 
Biharmonic Problems (Plane Strain or Stress). L. Fox. Royal 
Soctety of London, Proceedings, Series A, Vol. 189, No. 1019, June 
3, 1947, pp. 535-548, figs. 2 references. 

Relaxation methods have already been applied to the solution 
of four problems of extension and flexure of flat elastic plates, in 
which displacement or traction is specified at the boundary. 
Here the method is adapted to the case in which the two types of 
boundary conditions are mixed, where photoelastic methods are 
difficult toapply. Two examples are treated by relaxation meth- 
ods, and the results obtained indicate that this method may bea 
valuable alternative in engineering problems. 

The Buckling of a Flat Rectangular Plate Under Axial Com- 
pression and Its Behavior After Buckling. II—Conditions for 
Permanent Buckles. H. L. Cox. Gt. Brit., Aeronautical Re 
search Council, Reports and Memoranda No. 2175, October, 1945. 
8 pp., figs. 1 reference. British Information Services, New 
York. $0.60. (Cf. AER 4/47:68.) 

The formulas for the distribution of stress in terms of the wave 
length of the buckle and the degree of lateral restraint which are 
developed in the first part of the report are so complex that the 
problem must be simplified by considering only the case in whieh 
the edges of the plate are kept straight but no lateral restraint is 
imposed. This case is considered because probably the post- 
buckling stresses are more closely associated with the postbuck- 
ling stiffness than with the buckling stresses. The complexity 
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that is introduced by using the von Mises criterion or the maxi- 
mum shear stress as a criterion of elastic failure is so great that a 
further simplification is made by considering the mean stress 
through the plate thickness to ‘‘follow” the stress at the surface; 
that is, the local maximum shear stress. Nominal maximum 
stresses in a buckled plate are tabulated, and an empirical method 
is used to apply them to a panel stiffened by two stringers. 

Stability of Plates and Shells Beyond the Proportional Limit. 
A.A. Iliushin. (Prikladnaia Matematika i Mekhanika (Moscow), 
Vol. 8, No. 5, 1944, pp. 337-360), U.S., N.A.C.A., Technical 
Memorandum No. 1116, October, 1947. 44 pp., tables. 16 
references. 

Relations between plane stress and strain in the plastic region 
are assumed; these relations make use of the stress-strain curve 
for the material. Small variations in stress due to small varia- 
tions in strain are computed, and the results are then applied to 
problems in the stability of rectangular plates and cylindrical 
shells beyond the elastic range. 


Determination of Plate Compressive Strengths. George. J. 
Heimerl. U.S., N.A.C.A., Technical Note No. 1480, December, 
1947. 19pp., illus. 12 references. 

Results are summarized of local-instability tests of H-, Z-, and 
C-section plate assemblies for four extruded aluminum alloys and 
two magnesium alloys. Methods are suggested for determining 
the critical compressive stress and the average stress at maximum 
load for flat plates by the use of the compressive stress-strain 
curve for the material. 

Buckling of Curved Sheet in Compression and Its Relation to 
the Secant Modulus. E. H. Schuette. Journal of the Aero- 
nautical Sciences, Vol. 15, No. 1, January, 1948, pp. 18-22, diagrs. 
lreference. (See AER 7/47:28.) 

Data on Buckling Strength of Curved Sheet in Compression. 
Harold Crate and L. Ross Levin. U.S., N.A.C.A., Advance 
Restricted Report No. 3J04 (Wartime Report No. L-557), October, 
1943. 13 pp., diagrs. 5 references. 


Elementary Shear Flow Analysis. T.R. Loudon, Engineer- 
ing Journal, Vol. 30, No. 9, September, 1947, pp. 414-420, 433, 
diagrs. 5 references. 

A résumé of methods for reasonably accurate determination of 
shear flow in stringer skin combinations commonly found in air- 
craft construction. Formulas are derived for the shear flow due 
to bending, the resultant total shears in a curved sheet between 
two points, and for the torsional deformation of the cylinders. 
Problems are worked out to illustrate the calculation of shear 
flows due to bending and torsion in open and closed sections and 
in multicell structures and in tapered webs. The buckling effect 
in web panels under design loads is not taken into account, and 
the determination of effective sections with modified neutral axes 
is not discussed. 


A Method of Calculating the Compressive Strength of Z- 
Stiffened Panels That Develop Local Instability. George L. 
Gallaher and Rolla B. Boughan. U.S., N.A.C.A., Technical 
Note No. 1482, November 1947. 15 pp., figs. 7 references. 

The method is based on the elastic theory for plate buckling 
and test results for 24S-T aluminum-alloy Z-stiffened panels. It 
can be used to calculate the critical compressive stress above and 
within the elastic range. For stresses above three-fourths the 
compressive yield stress, the method can be used for the approxi- 
mate determination of the average compressive stress at maxi- 
mum load. 


The Theory of Combined Plastic and Elastic Deformation With 
Particular Reference to a Thick Tube Under Internal Pressure. 
R. Hill, E. H. Lees, and S. J. Tupper. Royal Society of London, 
Proceedings, Series A, Vol. 191, No. 1026, November.18, 1947, pp. 
278-303, figs. 7 references. 

In certain problems of plastic flow (for example, a thick tube 
expanded by internal pressure), it is important to consider changes 
in the elastic strain of material that is flowing plastically in order 
to deduce the correct stress distribution and deformation. The 
usual plastic theory, which neglects elastic strains in the plastic 
region, may lead to considerable errors in certain cases. The 
theory of the deformation of a material under combined stresses 
which involves both elastic and plastic components of strain is 
reviewed. The’ relationship between stress and strain is repre- 
sented on a plane diagram, the reduced stress-strain diagram, 
which facilitates discrimination between the elastic and plastic 
components of strain and aids considerably the solution of certain 
problems. The diagram can also be used to express the relation- 
ships governing the dissipation of energy during plastic flow under 


combined stresses. The theory is applied to the deformation of a 
long thick tube under internal pressure with zero longitudinal 
extension. The solution is compared with that based on the usual 
theory that neglects elastic strains in the plastic region, revealing 
an error that reaches a maximum of over 60 per cent in the longi- 
tudinal stress distribution. The significance of the differences be- 
tween the two solutions is discussed in detail. 

Some Investigations of the General Instability of Stiffened 
Metal Cylinders. IX—Criterions for the Design of Stiffened 
Metal Cylinders Subject to General Instability Failures. Louis 
G. Dunn. U-.S., N.A:C.A., Technical- Note No. 1198, Novem- 
ber, 1947. 49 pp., illus. 15 references. 

Results of an experimental investigation of the general insta- 
bility of reinforced thin-walled metal cylinders subjected to pure 
bending and pure torsion over a range of geometrigal quantities 
and structural sectional characteristics. Based on the experi- 
mental results and an existing theory of unstiffened metal cylin- 
ders, parameters were evolved which make possible an estimate 
of the stress at which general instability will occur for any given 
stiffened metal structure of circular cross se¢tion. 

Diagonal Tension in Curved Webs. Paul Kuhn and George E. 
Griffith. U.S., N.A.C.A., Technical Note No. 1481, November, 
1947. 29 pp., diagrs. 10 references. 

The engineering theory of incomplete diagonal tension in plane 
webs presented in N.A.C.A. Technical Note No. 1364 is general- 
ized in order to make it applicable to curved webs. Calculated 
and experimental results are compared for a number of stiffened 
cylinders subjected to torsional loads. The results indicate that 
the theory predicts the stresses to about the same accuracy for 
curved webs as for plane webs. The failing stresses in the 
stringers in curved webs were predicted conservatively in all 
cases. 

Optimum Number of Webs Required for a Multicell Box Under 
Bending. George Gerard. Journal of the Aeronautical Sciences, 
Vol. 15, No. 1, January, 1948, pp. 53-56, diagrs. 1 reference. 
(See AER 8/47:381.) 

Spot-Welded Aluminum Lap Joints Designed for Repeated 
Loads. Robert C. McMaster and Horace J. Grover. Product 
Engineering, Vol. 18, No. 11, November, 1947, pp. 112-116, illus. 

A series of fatigue tests of spot-welded lap joints of 24S-T 
Alclad indicated that their strength under repeated tension load- 
ing does not increase in the same proportion as their static 
strength when spot size, sheet thickness, spot spacing, and pat- 
tern were varied. Long life fatigue failures occurred by cracking 
of the sheet around the spot welds, while static failures occurred 
by shearing through the weld nugget. For high-stress repeated 
loading there appeared to be no advantage in restricting the nug- 
get diameter or the static shear strength to low values. The 
Alclad bonding may contribute to the fatigue strength of the spot 
welds, as well as to the static shear strength. 


The Statistical Estimation of the Effect of Size on the Breaking 
Stress of Rods. C. Gurney. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 2157, March, 1945. 10 
pp., figs. 11 references. British Information Services, New 
York. $0.60. 

An appreciable size effect on strength is to be expected in ma- 
terials with large variation in the strength of nominally identical 
test pieces. Methods of estimating the size effect from the scatter 
of test results are described, and it is shown that some thousands 
of test results are necessary to obtain a reasonable estimate of the 
strength of material whose size differs much from that tested. 
The theory strictly applies only to material that is statistically 
homogeneous, which many practically useful materials are not. 
For such materials the theory can be expected to give only quali- 
tative results; the predicted strength-size gradient is usually 
greater than that obtained experimentally. There is a need for 
test results on different sizes of material so that the accuracy of 
the predictions of the theory can be assessed. 


Investigation of the Strength of Bronze Welded Joints. M.S. 
Fisher. Institute of Welding, Transactions, Vol. 10, No. 5, 
October, 1947, pp. 149-160, illus. 

Bronze welded joints in various types of steel have been tested 
mechanically and examined microscopically. Suitable types of 
bronze welded joints have about the same static strength as - 
similar oxy-acetylene fusion welds but are not quite so strong as 
arc welds. Steels requiring heat-treatment after welding should 
not be bronze welded. Under certain conditions intercrystalline 
cracking of the parent metal may occur during bronze welding, 
especially in stainless steel. 


t 


66 AERONAUTICAL ENGINEERING REVIEW—FEBRUARY, 1948 


Thermodynamics 


The Detonation Process in Gases. W. Déring. (Annalen der 
Physik, 5th Series, Vol. 43, No. 6-7, pp. 421-436, 1943.) Cornell 
Aeronautical Laboratory, Translation, September, 1947. 14 pp., 
figs. 14 references. 

A theory of detonation is developed from consideration of an 
idealized two-dimensional detonation wave that probably repre- 
sents gas mixtures having slow reaction velocities. The detona- 
tion wave is assumed to be a shock wave that removes the resist- 
ance to chemical reaction by increasing the temperature and 
pressure of the mixture, and thus permits the reaction to proceed 
behind it unhindered. In the transformation zone behind the 
shock wave the laws of continuum physics are applied, with fric- 
tion and heat.transfer being neglected. The laws of the general 
theory of detonation are fulfilled by this concept, but the thermo- 
dynamic properties that correspond to the points of the Hugoniot 
curve below the point with the least—i.e., normal—detonation 
velocity cannot occur in the combusted gases behind a two- 
dimensional detonatiin wave. This is because of the impossi- 
bility of having a stationary expansion shock present in the trans- 
formation zone or behind it. Even if the reaction velocity is ex- 
tremely slow, a two-dimensional detonation wave will set up the 
normal detonation velocity. When the reaction velocity is ex- 
tremely slow, the effect of the wall can cause a stationary, but not 
strictly two-dimensional, detonation wave having a smaller deto- 
nation velocity than normal. If the reaction velocity is suffi- 
ciently slow, the wave can be continuously weakened until it be- 
comes a sound wave. The magnitude of this decrease and the 
position of the detonation limit apparently depend on the re- 
action time multiplied by the detonation velocity and divided by 
the tube diameter. - 

Heat Transfer to Molten Metals. R.C. Martinelli. Ameri- 
can Society of Mechanical Engineers, Transactions, Vol. 69, No. 8, 
November, 1947, pp. 947-959, figs. 20 references. 

The paper is based on an extension of the analogy between heat 
and momentum transfer. Following the suggestion of von 
K4rmA4n, the turbulent-flow field is divided into a laminar sub- 
layer, a buffer layer, and a turbulent core. The thermal resist- 
ances of the laminar sublayer and the buffer layer are calculated 
as by Boelter, Martinelli, and Jonassen, but the thermal resist- 
ance of the turbulent core is re-evaluated for very low values of 
the Prandtl modulus (molten metals) by considering the simul- 
taneous transfer of heat by molecular conduction and eddy diffu- 
sion. The relative importance of the thermal resistances of the 
laminar sublayer, buffer layer, and turbulent core is discussed, 
and the temperature distribution in the fluid is evaluated for vari- 
ous magnitudes of the Prandtl modulus. It is demonstrated that 
the unit conductance for convective heat transfer is proportional 
to the square root, rather than the first power, of the friction fac- 
tor. A tentative analysis is made of the data of Cope for heat 
transfer in rough pipes. 

Heat Transfer at Low Temperatures Between Tube Walls and 
Gases in Turbulent Flow. T.A.Hall. Royal Society of London, 
Proceedings, Series A, Vol. 191, No. 1024, September 26, 1947, 
pp. 6-21, 1 p. plates. 16 references. 

An apparatus was designed on the counter-flow system to study 
heat transfer between tube walls and gases at low temperatures in 
a region in which careful measurements had not previously been 
made. Oxygen, nitrogen, and carbon dioxide were used, cover- 
ing a temperature range from +45° to —167°C., pressures up to 
11 atmospheres, and Reynolds Numbers from 3,000 to 60,000. 
Results were correlated by the use of dimensionless groups, and a 
general equation was obtained, independent of the nature of the 
gas and applicable over the whole range of experiments. With 
Reynolds Numbers evaluated at mean film temperatures, the co- 
efficient in the equation was found to be 5 per cent lower than that 
obtained from measurements made at normal and high tempera- 
tures. This is regarded as justifying the extension of the ordinary 
equation to low-temperature regions. Determinations on friction 
accompanying heat transfer with gases in turbulent flow at low 
temperatures showed that the effect of heat transfer on the fric- 
tion factor was small. 


Wind Tensile & Laboratories 


Note on the Application. of the Linear Pe1turbation Theory to 
Determine the Effect of Compressibility on the Wind Tunnel Con- 
straint on a Propeller. A. D. Young. Gt. Brit., Aeronautical 


Research Council, Reports and Memoranda No. 2113, November, 
1944. 6 pp. 3 references. British Information Services, New 
York. $0.40. 

Both in compressible and incompressible flow the pressure func- 
tion behaves as a potential function, if the assumptions of the 
linear perturbation theory are accepted. The form of the differ- 
ential equation satisfied by the pressure function in compressible 
flow is such that a complete correlation is readily established be- 
tween the pressure field about a propeller giving a certain pressure 
rise in compressible flow and that about the same propeller giving 
the same pressure rise in incompressible flow. This fact is applied 
to determine the effect of compressibility on the constant acting 
of a propeller in a wind tunnel. The correction factor to the tun- 
nel velocity to give the equivalent air velocity, corresponding to 
the same pressure rise across the disc and rate of rotation, is un- 
affected by compressibility. If it is assumed that changes across 
the propeller disc are adiabatic, the correction in terms of thrust 
coefficient is the same as that in incompressible flow for the thrust 
coefficient multiplied by 1/(1 — M?). 

A Method of Wind-Tunnel Testing Through the Transonic 
Range. John H. Weaver. Journal of the Aeronautical Sciences, 
Vol. 15, No. 1, January, 1948, pp. 28-34, illus. 3 references. 
(See AER 9/47 :29.) 

Wall Interference in a Two-Dimensional-Flow Wind Tunnel 
with Consideration of the Effect of Compressibility. H. Julian 
Allen and Walter G. Vincenti. U.S., N.A.C.A., Advance Re- 
stricted Report No. 4 K03 (Wartime Report No. A-63), December, 
1944. 96pp., figs. 18references. 

High-Altitude Flight. De Havilland Gazette, No. 41, October, 
1947, pp. 8-10, illus. 

A description.of the de Havilland high-altitude test installation, 
The main chamber is 14 ft. in diameter and 35 ft. long and can 
simulate pressure conditions of 70,000-ft. altitude. The tempera- 
ture of the chamber can be varied between +40° and —70°C. 
Provision is made for testing fuel and electrical systems and other 
accessory equipment. Specifications are given for the refrigera- 
tion and decompression equipment. 

A New Wind Tunnel (Royal Aircraft Establishment). Newnes 
Practical Mechanics, Vol. 14, No. 167, September, 1947, p. 370, 
diagrs. 

Testing at Supersonic Speeds. Western Flying, Vol. 27, No. 
11, November, 1947, p. 22, illus. 

The Aerophysics Laboratory of North American Aviation, Inc., 
is operating a supersonic wind tunnel that has an operating range 
of from 1.25-3.25 Mach. This continuous-flow tunnel has a test 
section 1.75 by 4.5 in. and incorporates an adjustable diffuser in 
the exhaust section which makes possible the maximum air speed 
for the pressure being used. A towing basin is also being used to 
study supersonic flow. Air speeds as high as 7,000 m.p.h. can be 
simulated. While the data obtained is not as accurate as that of 
wind-tunnel tests, it is useful for qualitative studies. 

Wind-Tunnel Heat Leakage Decreased Ninety Percent by In- 
sulation. Engineering News-Record, Vol. 139, No, 18, October 30, 
1947, p. 68, illus. 

The altitude wind tunnel of the Aircraft Engine Research 
Laboratories of the N.A.C.A. has a test area 20 ft. in diameter. 
The largest aircraft power plants now in existence can be tested at 
—45°F. and at pressures equivalent to an altitude of 50,000 ft. 
Description of the double wall construction and mineral wool in- 
sulation. 


University of Maryland Wind Tunnel Ready for Use in Early 
Part of °48. The Martin Star, Vol. 6, No. 10, November, 1947, 
pp. 6, 7, 15, illus., diagr. 

The return-flow wind tunnel to be operated by the Glenn L. 
Martin College of Engineering and Aeronautical Sciences at the 
University of Maryland will have a test section 7 ft. 9 in. wide. 
Electric motors with a peak capacity of 2,250 hp. will drive a 
seven-bladed propeller and provide an air speed of 350 m.p.h. 

When You Build a Wind Tunnel. General Electric Company, 
Apparatus Department, July, 1947. 23 pp., illus. ., 

The characteristics of seven types of variable-speed electric 
motors with horse-power ratings between 200 and 20,000 are de- 
scribed in their application to the various types of wind tunnels. 
Custom built motors for test models have been proyided which 
have speeds as high as 80,000 r.p.m. and deliver 0.1-hp. while the 
diameter,remains as small as 1.75 in. Meters, recorders, light 
sources,.and gages, and,,electronic amplifiers and differential 
analyzers which are used as measuring and testing equipment are 
also showy, in their wind-tunnel application... 
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NOMINAL MECHANICAL PROPERTIES RANGE OF “K” MONEL 
COMPOSITION e TENSILE YIELD STRENGTH ELONGATION HARDNESS IZOD IMPACT 
(per cent) CONDITION STRENGTH 0.2% Offset in 2 in. Brinell STRENGTH 
1000 psi. 1000 psi. per cent 3000 kg. ft.-lb. 
| ROD AND BAR 
| Ni 66.0 As Hot-rolled 90-120 40- 90 45-25 140-240 120+ 
| Cu 29.0 Heat treated 140-160 100-120 30-20 265-300 40 
| 
| Al 2.75 As Cold-drawn 100-135 70-100 35-13 175-260 56 
| Fe 0.9 Heat treated 140-170 100-130 30-15 265-320 26 


Check over these 6 important advantages that 
“K’ Monel offers you. 


/ Age hardenable to high strength . .. equal in strength 
and toughness to many heat-treated alloy steels. 


Corrosion resistant ... 

aeronautical conditions. 
Heat resistant. “K” Monel retains its high strength at 
temperatures up to 800°-900° F 

Resistant to sub-zero cold. Tests show “K” Monel’s 
strength and hardness increases without any appreciable 


loss of ductility in sub-zero cold. “K” Monel valve parts handle 
liquid oxygen at —300° F. with full safety. 


highly resistant to corrosive 


Non-magnetic ...“K” Monel remains non-magnetic 
down to —150°F. It is recommended for parts used in 
or near compasses and other sensitive magnetic equipment. 
/ Easily welded. Can be welded by oxy-actelyene or 
metal-arc processes. “K” Monel welds possess80% of the 
mechanical properties of the parent metal in its annealed state. 


EMBLEM OF SERVICE 


NICKEL ALLOYS 


mas 


MONEL* « MONEL « ’S’’* MONEL « “R’’* MONEL « “KR”* 
MONEL INCONEL* NICKEL “L’’* NICKEL NICKEL 


“K” Monel has turned in long, dependable performances 
in aircraft instruments and automatic pilots. Aeronautical 
springs, diaphragms, valve seats, pump rods and stems are 
some of the other applications in which “K” Monel has given 
trouble-free service. 

Best of all, “K” Monel is readily available in all the stand- 
ard mill forms. 

While “K” Monel is machinable, easy-cutting “KR” Monel 
is often recommended for parts requiring intricate machining. 
“KR” Monel is also age hardenable — use it for precision parts 
that must withstand heavy loads in.corrosive conditions. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Send for illustrated technical bulletin 
“Engineering Properties of ‘K’ Monel.” 
It contains tables of mechanical proper- 
ties and physical constants ... work- 
ing instructions and heat-treating 
data for both “K” Monel and “KR” 
Monel. The coupon will bring you 
a copy. Fill it in and mail today. 
*Reg. U.S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Send me a copy of engineering bulletin 19. 5 
“Engineering Properties of ‘K’ Monel.” 
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FROM arctic to tropic conditions within a matter of minutes is an everyday 
occurrence for many aircraft. Ordinarily, a result of such sharp, sudden 
changes would be rapid deterioration of the transformers in a plane’s elec- 
tronic equipment. But here, Honeywell Creative Engineering anticipated the 
need for special protection—and developed the answer. 

The transformer housing of all-phenolic plastic combines light weight, 5 arta 
high arc resistance, low moisture absorption and strength. A varnish-like energy 
seal guards every layer of insulation against break-down. And finally the namics 
entire unit is completely impregnated with a black wax. The result is a trans- des and 
former unaffected by ten-cycle tests of half-hour immersions in first boiling ; lormatio 
water, then ice water. 

Here again is practical evidence of Honeywell Creative Engineering at j fight an 
work. It accounts for the reason why all Honeywell aeronautical controls ln a laboratory "Jungle". - pressibili 
promote improved efficiency with minimum maintenance—and are recognized 
for their dependability. Minneapolis-Honeywell, Minneapolis 8, Minnesota. this trensformer housing that effectively 
In Canada: Toronto 12, Ontario. resists dirt, dust infiltration and damaging pressibili 
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Standard on all AAF 4-Engined Bombers 
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CREATIVE ENGINEERING 
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An Ir 
Compres 
hill 
a pp., illus 
¥ high spe 
portance 
high-spe 
“Tt and gas 
and nozz 
Vas amount 
\ \ on com 
; been sc 
\ 
i theoreti 
that hav 
of the s 
who are 
pressibili 
The boc 
| 
‘ 
| 
| 
| 
ys lormatiox 
} the flow 
speed, ar 
the 
ae over 
published 
ports, 
68 


ropilot 


mbers 


An Introduction to Aerodynamic 
Compressibility. J. Black. London, 
Bunhill Publications, Ltd., 1947. 122 
pp., illus., diagrs., figs. 18s. 


The study of the flow of gases at 
high speed has assumed increased im- 
portance because of recent activities 
directed toward the development of 
high-speed aircraft, rocket projectiles, 
and gas turbines. Compressibility 
problems arise in the external flow of 
gases over the airplane and the in- 
ternal flow of the working fluid 
through the compressors, turbines, 
and nozzles of jet engines. Problems 
of supersonic flow also are of funda- 
mental importance to the ballistics 
physicist. While a considerable 
amount of work has been carried out 
on compressible flow, information 
about the results of this research has 
been scattered through many books, 
journals, and reports. This introduc- 
tion to aerodynamic compressibility 
has been prepared to present in con- 
venient form the most important 
theoretical and experimental results 
that have been obtained in the study 
of the subject. Practicing engineers 
who are forced to deal with com- 
pressibility problems for the first time 
because of recent design trends will 
find this volume of the greatest value. 
The book will enable the engineer 
actually engaged in compressibility 
flow problems to become fully ac- 
quainted with the existing knowledge 
of the subject. Engineering students 
will find the clear exposition help- 
ful. 

Chapters are devoted to general con- 
siderations of compressible flow, 
energy relations and the thermody- 
namics of flow, flow through noz- 
ules and high-speed wind tunnels, the 
formation and propagation of shock 
waves, the theoretical analysis of flow 
past various bodies, and high-speed 
fight and the design aspects of com- 
ptessibility. Information about opti- 
tal systems for the photography of the 
high-speed flow of gases and a table of 
two-seventh powers for use in com- 
pressibility problems are included in 
the appendix. 
plates show how shock waves are pro- 
duced by a 20-mm. cannon shell, the 
lormation of shock waves on airfoils, 
the flow past an airfoil at increasing 
speed, and flow separation caused by 
the formation of a shock wave. There 
ae over 50 footnote references to 


published papers and research re- 
Ports, 


Excellent half-tone © 


For information on 1.A.S, 
Library Service Facilities, 
see page 37 


Modern Gas Turbines. Arthur W. 


Judge. London, Chapman and Hall, 
Ltd., 1947. 311 pp., illus, diagrs. 
28s. 


Written by an author who is well 
known for his many authoritative 
works on internal combustion engines, 


Modern Gas Turbines will be wel-: 


comed as a valuable contribution to 
the limited number of books on a type 
of power plant which, although of 
comparatively recent origin, is prov- 
ing to have outstanding potentialities, 
especially for the propulsion of high- 
speed aircraft. In preparing this 
volume the author’s purpose has been 
to present a clear and accurate outline 
of the theory and development of gas 
turbines which will form an introduc- 
tion to more advanced considerations 
of the subject as discussed in various 
reference works and papers, many of 
which are listed in the bibliography at 
the end of the book. An examination 
of the text reveals that he has been 
entirely successful in accomplishing 
this objective. 


Following an introductory review 
of the history of gas turbine develop- 
ment, consideration is given to some 
of the advantages and limitations of 
the gas turbine. The characteristics 
of this type of power plant are com- 
pared with those of the steam turbine 
and Diesel engine. Some preliminary 
information about the efficiencies of 
gas turbines and the results obtained 
from tests of gas turbine installations 
are given. While it is assumed that 
the reader is conversant with the 
general principles of thermodynamics 
of heat engines, a brief summary of the 
thermodynamics of the gas turbine is 
presented in Chapter 3. Chapter 4 
explains how the efficiencies of gas 
turbines are estimated from a knowl- 
edge of their working cycles, tempera- 
tures, and pressures. Means of in- 
creasing the efficiency of the gas turbine 
are considered in Chapter 5,. while 
Chapter 6 is devoted to the closed- 
cycle gas turbine. Chapter 7 deals 
with exhaust. gas turbines for super- 
charging engines. Of particular in- 
terest to aeronautical engineers is the 
extensive discussion of gas turbines 
for aircraft presented in Chapter 8. 
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Backs 


Chapter 9 discusses other applications. 


The final chapter is devoted to a study 


of materials for gas turbines. Appen- 
dixes contain notes on turbine blade 
design and blade-fixing methods. 
More than 200 illustrations are in- 
cluded in the volume. 


Radar Aids to Navigation. Edited 
by John S. Hall. Office of Scientific 
Research and Development, National 
Defense Research Committee. (Mas- 
sachusetts Institute of Technology, 
Radiation Laboratory Series, Vol. II.) 
New York, McGraw-Hill Book Co.; 
Inc., 1947. 389 pp., illus., diagrs. 
$5.00. 

This is the second volume of a 
series that is being prepared to reveal 
the many developments in radar and 
related techniques which have re- 
sulted from the intensive research 
work carried out during World War 
II. While the task of preparing 
these volumes was undertaken by the 
Radiation Laboratory of the Massa- 
chusetts Institute of Technology, 
which operated under the supervision 
of the National Defense Research 
Committee, the work described is the 
collective result of work done at 
many laboratories, Army, Navy, uni- 
versity, and industrial, both in the 
United States and in England, 
Canada, and other Dominions. 

Volume II is devoted primarily toa 
description of the advantages and 
limitations of radar equipment when 
applied to problems of navigation and 
pilotage. It covers airborne, ship- 
borne, and ground-based equipment, 
and emphasis is placed more on what 
can be done with radar rather than 
consideration of its future possibilities. 
The development of a number of non- 
radar navigational aids was accel- 
erated during the time radar develop- 
ments were proceeding. These in- 
cluding Loran, Gee, and certain 
azimuthal systems. To provide a 
more comprehensive picture of avail- 
able techniques, descriptions of these 
and other nonradar aids are included. 
The book is divided into four parts, 
which includes an introductory sec- 
tion and sections on airborne radar, 
ground-based radar, and shipborne 
radar. Nontechnical readers will find 
chapters 2, 3, 8 and 9 most interesting. 
They discuss nonradar navigational 
methods, the characteristics of air- 
borne radar, radar aids to air naviga- 
tion and traffic control, and naviga- 
tion and pilotage. Other chapters 
deal with technical aspects of the 
subject. Radar indicators are de- 
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ASSEMBLY LINE PRODUCED VALVES _ 


scribed in considerable detail because 
a these components are of great in. 
terest to the navigator. Particular 
attention is given to airborne radar 
used with beacons as an anticollision 
device on overwater flights because, it 
is stated, it does not appear reasonable 
to require that all airplanes flying over 
land have beacons. The volume con- 
tains many excellent illustrations and 
diagrams. The text is documented-by 
some footnotes and lists of refer. 
ences. 

Jigs and Fixtures for Mass Produc- 
tion. Leland A. Bryant and Thomas 
A. Dickinson. New York, Pitman 
Publishing Corp., 1947. 222 pp. 
illus., diagrs. $3.50. 

Because those tools that are collec. 
tively known as jigs and fixtures are 
used in the manufacture of virtually 
all products, this book, which pro- 
vides extensive and reliable informa- 
tion about such tools, will be wel- 
comed by tool and mechanical en- 
gineers, shop superintendents, plant 
managers, manufacturing executives, 
and others connected with the manu- 
facturing industry. Both authors 
have the background of experience 
necessary to the writing of an authori- 
tative work on the subject. Leland A. 
Bryant is Chief Tool Engineer for the 
Aircraft Engineering Company. He 
has spent approximately 20 years as 
tooling engineer in various industries 
and is inventor of the master tooling 
dock. Thomas A. Dickson is a con- 
sulting engineer for the Calresin 
Corporation and is the author of 
several books. He has served as an 
aircraft inspector and as a technical 
writer for an aircraft company. He 
also has been a frequent contributor to 
ALVES publications in the aeronautical, ma- 

chinery, and plastics fields. The book 
covers thoroughly the subjects of 
plastics, pneumatics, and hydraulics 
as applied to tooling and considers the 


CONVAIR LINER 


Soon to be seen on the world’s leading airlines, the 


new Convair-Liners are outstanding among postwar medium- 


with Whittaker Motor-Operated Shut-Off Valves. Controlling the vital 
fuel system, these valves have a special visual indicator to 


show position of valve gate. This individual- 


engineering of field-proven designs, 


combined with modern, assembly- 
line manufacturing processes make 
Whittaker valves the leading choice 


among the leaders in 


the aircraft industry. 
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— important wartime developments in 

=, the field of industrial tooling. Several 

characteristics of the text are out- 

standing. It is simply written and 

well illustrated so that it’can be under- 

stood by the plant manager or execu- 

tive concerned with functional prob- 

lems, as well as by the trained and ex- 

perienced tool engineer. Unlike other 

POWER PACK — Demountable VISUAL INDICATOR FLuio SEAL — Highly polished | books on jigs and fixtures, it traces 

power pack adapable co, 12 or pin. actuated siding gate operates Between | the history of the subject and shows 

of motor locks valve in position. cates valve gate position. sealing — rig wo ggenamt how it is related to’ industry as a 

Gapand crevcan | whole, not just to the machine 
specifications. shut-off valve. yellow dot approval. shop. 

There is a full discussion of the de- 

Individually-engineered designs...easier installation... better operation...lower mainte- sign and construction of jigs and fix- 

nance! These are the benefits you get with Whittaker's specialized aircraft valves. Let tures and of the various types of tooling 


Whittaker engineer proven-valve designs to meet your specific requirements. WM. R. procedures. viongeed eee 
WHITTAKER CO., LTD., 915 N. Citrus Ave., Los Angeles 38, California. Eastern | BiVen assemoy tooling on 

arge-scale production depends s0 

representatives -AERO ENGINEERING INC., Roosevelt Field, Mineola, New York. asia, 

The discussions are confined to 

< those types-of tooling principles an 

Whitlsk methods which have been tried and 

i od found satisfactory. To make sure the 

various terms used will be fully — 

i nte a 

LEVER AND MOTOR-OPERATED SLIDING GATE SHUT-OFF VALVES ® tains a list of tool symbols and nen 

DRAIN CocKs PLUG VALVES 3-WAY PLUG VALVES 4-WAY SELECTOR useful data. Chapters 

PLUG VALVES © SWING CHECK VALVES ® HYDRAULIC CHECK VALVES need for jigs and fixtures, tooling Pp 
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CORPORATE MEMBERS 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


ACADEMY OF AERONAUTICS, INC. 
CASEY JONES SCHOOL OF AERONAUTICS 
AERO INSURANCE UNDERWRITERS 
AEROJET ENGINEERING CORPORATION 
AEROPRODUCTS DIVISION, GENERAL MOTORS COR. 
PORATION 


AEROQUIP CORPORATION 

AGAWAM AIRCRAFT PRODUCTS, INC. 

AIRBORNE INSTRUMENTS LABORATORY, INC. 
AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC. 
AIRCRAFT RADIO CORPORATION 


MANUFACTURING COMPANY, DIVISION 
OF THE GARRETT CORPORATION 


ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM COMPANY OF AMERICA 

AMERICAN AIRLINES SYSTEM 


ICELAND AIRPORT CORPORATION (SUBSIDIARY) 
AMERICAN PHENOLIC CORPORATION 


BENDIX AVIATION CORPORATION 
BENDIX INTERNATIONAL DIVISION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 

THE BG CORPORATION 

BOEING AIRPLANE COMPANY 
SEATTLE DIVISION 
WICHITA DIVISION 

BREEZE CORPORATIONS, INC. 
AIRCRAFT STANDARD PARTS COMPANY, INC. 
ALDRICH COMPANY 
ANDERSON STOVE COMPANY, INC. 
FEDERAL LABORATORIES, INC. 
FOUNDRY SERVICE, INC. 


CAL-AERO TECHNICAL INSTITUTE, A DIVISION OF 
GRAND CENTRAL AIRPORT COMPANY 


CESSNA AIRCRAFT COMPANY 
CHANDLER-EVANS DIVISION, NILES-BEMENT-POND 
COMPANY 


CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND GRAPHITE BRONZE COMPANY 
THE CLEVELAND PNEUMATIC TOOL COMPANY 

AUTOMOTIVE-AIRCRAFT DIVISION 

MANUFA Ss, COMPANY, DIVISION OF 
STANDARD-THOMSON CORPORATION 

CONSOLIDATED VULTEE AIRCRAFT CORPORATION 

FORT WORTH DIVISION 

STINSON AIRCRAFT DIVISION 


CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
DEVELOPMENT DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 


OF THE 


DOAK AIRCRAFT COMPANY, INC. 

DOUGLAS AIRCRAFT COMPANY, INC: 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
SANTA MONICA PLANT 

THE DOW CHEMICAL COMPANY 

DZUS FASTENER COMPANY, INC. 

EASTERN AIR LINES, INC. 

EATON MANUFACTURING COMPANY 
DYNAMATIC CORPORATION (SUBSIDIARY) 
EATON-WILCOX-RICH LTD. (SUBSIDIARY) 

THOMAS A. EDISON, INCORPORATED, INSTRUMENT 

DIVISION 


EDO CORPORATION 
ELECTROL INCORPORATED 
ETHYL CORPORATION 


FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, INC. 


FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
AL-FIN DIVISION 
FAIRCHILD AIRCRAFT DIVISION 
FAIRCHILD PERSONAL PLANES DIVISION 
FAIRCHILD PILOTLESS PLANE DIVISION 
NEPA DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 
STRATOS CORPORATION (SUBSIDIARY) 
FEDERAL TELEPHONE AND RADIO CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
GENERAL AVIATION EQUIPMENT COMPANY, INC. 
GENERAL ELECTRIC COMPANY 
AIRCRAFT GAS TURBINE DIVISION 
AVIATION DIVISIONS 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBER COMPANY 
GOODYEAR AIRCRAFT CORPORATION 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
W. & L. E. GURLEY 
THE INTERNATIONAL NICKEL COMPANY, INC. 
IRVING AIR CHUTE COMPANY, INC. 
JACK & HEINTZ PRECISION INDUSTRIES, INC. 
JOHNS-MANVILLE SALES CORPORATION 
WALTER KIDDE & COMPANY, INC. 
oe INSTRUMENT DIVISION, SQUARE D COM- 


LAVELLE AIRCRAFT CORPORATION 

LEAR INCORPORATED 

LINK AVIATION DEVICES, INC. 

THE LIQUIDOMETER CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 
AIRQUIPMENT COMPANY (SUBSIDIARY) 
LOCKHEED AIR TERMINAL (SUBSIDIARY) 


LOCKHEED AIRCRAFT OVERSEAS CORPORATION 
(SUBSIDIARY) 


LOCKHEED AIRCRAFT SERVICE, INC. (SUBSIDIARY) 
LONGINES-WITTNAUER WATCH COMPANY, INC. 
THE GLENN L. MARTIN COMPANY 
WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
BROWN INSTRUMENT COMPANY (SUBSIDIARY) 
MOORE DROP FORGING COMPANY 
NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS 
NORTHROP AIRCRAFT, INC. 


NORTHWEST AIRLINES, INC. 
OWENS-CORNING FIBERGLAS CORPORATION 
PAN AMERICAN WORLD AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 


PESCO DIVISION, BORG-WARNER COR- 
PORATIO! 


PHILLIPS COMPANY 
PURE OIL CO. 
RADIOPLANE COMPANY 
REPUBLIC AVIATION CORPORATION 
A V. ROE CANADA LIMITED 
JOHN A. ROEBLING’S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
THE RYAN AERONAUTICAL COMPANY 
SHELL OIL COMPANY, INC. . 
SIMMONDS AEROCESSORIES, INC. 
SKYDYNE, INC. 
SOCONY-VACUUM OIL COMPANY, INC. 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY DIVISION 
OF THE SPERRY CORPORATION 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
TRANSCONTINENTAL & WESTERN AIR, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
ELECTRO METALLURGICAL COMPANY 
HAYNES STELLITE COMPANY 
THE LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY, INC. 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT EXPORT CORPORATION 
UNITED AIRCRAFT SERVICE CORPORATION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
VICKERS, INC. 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
ANGOLA, INDIANA DIVISION 
COLUMBIA PRODUCTS DIVISION 
HOUMA DIVISION 
THE WEATHERHEAD COMPANY OF CANADA 
(SUBSIDIARY) 
WESTERN AIR LINES, INC. 


WESTINGHOUSE ELECTRIC CORPORATION 4 
AVIATION ‘GAS TURBINE DIVISION : 
INDUSTRIAL ELECTRONICS DIVISION 
MARINE & AVIATION SALES DEPARTMENT 
SMALL MOTOR DIVISION, AVIATION SALES 

WESTON ELECTRICAL INSTRUMENT CORPORATION 

WILLYS-OVERLAND MOTORS, INC., AIRCRAFT RE 

SEARCH AND DEVELOPMENT DIVISION 

WYMAN-GORDON COMPANY 

YOUNG RADIATOR COMPANY 
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72 
AMERICAN BOSCH CORPORATION 
ASSOCIATED AVIATION UNDERWRITERS 
ATLAS SUPPLY COMPANY 
BAKER STEEL & TUBE COMPANY 
a BEECH AIRCRAFT CORPORATION 
' BELL AIRCRAFT CORPORATION 
i CONTINENTAL MOTORS CORPORATION 
COX AND STEVENS AIRCRAFT CORPORATION 


. COR- 


ION 


Sections & Branches 
(Continued from page 15) 


Austin; Student Council Representa- 
tive (Jr.), D. J. Eddy. J. W. Keckler 
automatically became the Senior 
Student Council Representative. 

The Honorary Chairman, S. M. 
Acton, and faculty. members. .Q. J. 
Hawthorne, G. H. Fries and H. R. 
Wright were present. 


University of Tulsa 


“Aspects of Engine Design and 
Production”’ was the subject of a talk 


NEWS 


by Carl T. Doman, Chief Engineer, 
Aircooled Motors, Inc., at the Novem- 
ber 6 meeting, William C. Burkitt, 
Chairman, presiding. 

Mr. Doman spoke of the engineer- 
ing aspects of air-cooled engines and 
illustrated his talk with slide pictures. 

In addition, a film, PBM-3 Wing 
Destruction Tests, by The Glenn L. 
Martin Company was shown. 

At the December 18 meeting, E. H. 
Cole, Engineering Inspector, C.A.A., 
Tulsa, gave a talk on ‘‘The Civil 
Aeronautics Authority and Its Appli- 
cation to Civil Aviation,” and an 
N.A.C.A. film, A Study of Airflow by 
Means of Smoke, was shown. 


News of Members 


Arthur E. Bryson, Jr., was named De- 
velopment Engineer, Container Corpora- 
tion of America. 


John A. Burt, formerly Stress Analyst, 
Helicopter Division, Bell Aircraft, is with 
Carborundum Company as Construction 
Engineer. 


Norman W. Carey is Registered Pro- 
fessional Engineer in Illinois and Stress 
Analyst, Bartelt Engineering Company. 


Myron L. Daggett, Jr., former engineer 
with Curtiss-Wright, now is Design En- 
gineer with Chase Aircraft Company. 


Subodh Chandra Das is with Pan 
American World Airways as a Trainee, 
Pacific-Alaska Division. 


William C. Droege resigned from North- 
west Airlines to become Heat Transfer 
Engineer with Smith, Hinchman & Grylls. 


Marvin A. Evenchik is Manager, The 
Rigbee Company. 


Joseph P. Fay, former Tool Engineer, 
Republic Aviation Corporation, is now 
Engineering Design Checker, Consolidated 
Vultee Aircraft Corporation. 


Werner H. Geiger, Army veteran, is 
with American Overseas. Airlines as En- 
gineer. 


Harry R. Gillespie is Research Engineer, 
Illinois Institute of Technology. 


Arthur W. Gilmore was named Engineer 
on Research—Aerodynamic Heating Proj- 
ect—and Graduate Student, University of 
California. 


Jerome M. Goldman is Flight Super- 
visor, Purdue University Airport. 


Robert L. Goodin was named Engineer, 
Consolidated Vultee Aircraft Corporation. 


John P. Gratiot, former M.I.T. student, 
is with De Florez Engineering Company as 
Engineer. 


John F. Hawkins is Chief Draftsman, 
Frontier Aircraft Corporation. He re- 


signed from Fleet Aircraft Ltd. (Canada) 
as Chief Draftsman to assume new 
position. 


David Ingalls, former Chief Engineer 
with Titeflex, Inc., now is President, Air- 
tron, Inc. 


Zygmunt Jaros is Schedule and Ad- 
ministrative Engineer, American Machine 
& Foundry Company. 


Floyd G. Keiter was named Senior 
Stress Analyst, McDonnell Aircraft Cor- 
poration. 


William D. Laird has been appointed 
Assistant General Secretary, The En- 
gineering Institute of Canada. 


Emery E. Lothrop, former Sales En- 
gineer, Curtiss-Wright Corporation, is 
Manager, Aviation Research Division, 


American Petroleum Industries Com- 
mittee. 
Wendell W. Lowry resigned from 


United Air Lines to become Engineer, De- 
fiance Machine Works. 


David E. Lukens is Director of Sales, 
Philadelphia Metal Warehouse Company, 
Aircraft Division. 


Merven W. Mandel is Research As- 
sistant, Polytechnic Institute of Brooklyn. 


John E. McGinness, Jr., is Owner, 
McGinness Air Charter Service. 


Robert V. Meghreblian, former Navy 
Ensign, is Engineer, Jet Propulsion Lab- 
oratory, California Institute of Tech- 
nology. 


Roy C. Muir retired from General Elec- 
tric Company where he was Vice-President 
in charge of Engineering. 


William B. Pepper, Jr., is Design Drafts- 
man, Douglas Aircraft Company, Inc., El 
Segundo plant. 


Richard J. Petrein, former Lieutenant, 
Army Air Forces, is Assistant in Depart- 
ment of Aeronautics, New York Uni- 
versity. 
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Samuel T. Robinson, former Vice- 
President, Taylor Turbine Corporation, is 
with Sanderson & Porter. 


Merle V. Ryan, Army Air Forces 
veteran, is with Boeing Aircraft Company 
as Design Engineer. 


Donald K. Seulke, Navy veteran, is En- 
gineering Draftsman, Lockheed Aircraft 
Corporation. 


Ludwig M. Shusterich is the owner of 
Regional Engineering & Supply Company. 


Irving A. Sofen resigned from Bell Air- 
craft Corporation to become Research 
Analyst ‘‘A,’? North American Aviation, 
Inc. 


Theodore K. Steele is Instructor, 
Mechanical Engineering, New York Uni- 
versity. 


Wilfred H. Stuth is Engineer, McDon- 
nel Aircraft Corporation. 


Frederick B. Sutton resigned from Boe- 
ing Aircraft to become Aeronautical Re- 
search Scientist, N.A.C.A. 


G. Stirling Thompson, formerly with 
Kaiser Fleetwings, Inc., now is owner of 
G. S. Thompson. 


John D. Trimmer is Associate Professor 
of Physics, University of Tennessee. 


Leonard Troy resigned as Vice-Presi- 
dent, Metropolitan Oil Corporation, to 
become Fleet Supervisor, Metropolitan 
Convoy Corporation. 


Ivan P. Villalba resigned from Grumnan 
Aircraft to become Senior Research As- 
sistant, Polytechnic Institute of Brooklyn. 


John E. Viscardi is Director of Research 
& Development, Bowen Engineering Cor- 
poration. 


Ludolph F. Welanetz, former Professor 
of Mechanical Engineering, U.S. Naval 
Postgraduate School, is with Thiokol Cor- 
poration. 


Robert Bruce White was appointed a 
Colonel, Chief, Maintenance & Engineer- 
ing, U.S.A.F. 


Adolph John Wittenbach is Flight Test 
Analyst, Consolidated Vultee Aircraft 
Corporation. 


James W. Whittlesey is Assistant 
Mechanical Engineer, Natural Gasoline 
Department, Standard Oil Company of 
California. 


Russell E. Wilshusen was named As- 
sistant Scientist, University of Minnesota. 


Harold W. Yerkes, Jr., resigned from 
Aeronca Aircraft Corporation, to become 
Production Engineer with Chase Aircraft 
Company. 


Edmund G. Wodrich is Aerodynamics 
Engineer, Hughes Aircraft Company. 


Leland R. Yager is a pilot with Liberty 
Flying Service, Inc. 
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Members Elected 


The following applicants for membership or applicants for change of previous grades 
have been admitted since the publication of the list in the last issue of the REVIEW. 


Transferred to Associate Fellow Grade 


Haber, Bernard D., B.S. in Ae.E., Chief, 
Research Engineering Group, Structures 
Test Lab., Air Materiel Command (Wright 
Field). 

Carah, Alfred Jean, M.E. in Ae.E., In- 
teriors Engineer in Charge of Interiors 
Design Group, Douglas Aircraft Co., Inc. 

Cook, Frank Richardson, B.S. in Ae.E., 
Col.—Chief, Research Div., Research & 


Development Directorate, Hq. General 
Staff, U.S. Air Forces 

Luskin, Harold, B.S. in Ae.E., Aero- 
dynamics Research Engineer, Douglas 
Aircraft Co., Inc. (Santa Monica). 


Elected to MEMBER Grade 


Beers, Max Irvin, E.E., Project En- 
gineer, Flight Control Equipment Group, 
Sperry Gyroscope Co., Inc. 


Exploded view 


of a series motor 


EVERY PART ENGINEERED FOR 
THOROUGH DEPENDABILITY:.. 


Electicc MOTORS 


Bose-mounted, explosion-proof aircraft 
geared fuel transfer pump motor. 


Rugged construction is a major factor in the 
reliability of this motor widely used in the 
field of mechanized equipment. 


SPECIAL APPLICATION MOTOR 
FRACTIONAL HORSEPOWER $ 


Careful designing and manufactur- 
ing backed by rigid testing assure 
thorough dependability of every 
part in a Lamb Electric Motor and 


result in satisfactory performance. 


Because of this standard of de- 
pendability and performance, 
Lamb Electric Motors are being 
teamed up with more and more of 
America’s finest products. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


Klein, Harold, M.S. in M.E., Aero- 
dynamics Engineer, Douglas Aircraft Co., 
Inc. 

Knerr, Horace C., President, Consulting 
Metallurgical Engineer, Metlab Company 
(Metallurgical Laboratories, Inc.). 

Mirman, Jean, Ae.E., Consulting En- 
gineer, self-employed. 

Sanders, Newell Drake, M.S. in M.E., 
Chief, Expe1imental Analysis Panel, Wind 
Tunnel & Flight Div., Flight Propulsion 
Research Lab., N.A.C.A. 


Sheppard, William Alan, M.S. in M.E., 
Lt. Col., Director New Developments 
Div., Air Tactical School (Fla.), U.S. Air 
Forces. 


Versfeld, Ivan Henry, Fuel Technolo- 
gist, Vacuum Oil Company of South 
Africa Ltd. (Cape Town, South Africa). 


Transferred to MEMBER Grade 


Bartlett, George Edgar, B.S. in Ae.E., 
Research Aerodynamicist & Section Head, 
Cornell Aeronautical Lab. 

Brown, Sherwood Hulett, M.S. in Ae.E., 
Aerodynamicist A, Northrop Aircraft, 
Inc. 

Bugielski, William Zygmunt, B.S. in 
Ae.E., Vibrations Engineer, Bell Aircraft 
Corp. 

Burghardt, Joseph Endler, M.E., Group 
Aerodynamicist, The Glenn L. Martin Co. 

Dietrich, Fred H., B.S. in Ae.E., 1st Lt., 
Aerodynamics Test Engineer, Flight Re- 
search Section of Flight Test Div., U.S 
Air Force. 

Elliott, Roger Douglass, B.S. in Ae.E., 
Aerodynamicist, Northrop-Hendy Co. 

Fleming, William Adam, B.S. in Ae.E., 
Head, Section ‘“‘A,” Flight Propulsion 
Research Lab., N.A.C.A. 

Fuller, George Milton, Jr., B.S. in 
Ae.E., Instructor in Theoretical & Applied 
Mechanics, Iowa State College, and 
Graduate Student in Aero. Engineering. 

Geelan, George Guenther, B.Aec.E., Re- 
search Engineer & Designer, Cornell 
Aero. Lab. 

Huppert, Merle Cecil, B.S. in M.E., 
Project Engineer P-4, Turbine Design & 
Turbo Prop, Engine Analysis Flight Re- 
search Lab., N.A.C.A. 

Kroupa, Charles Emil, B.Ae.E., Asst. 
Aerodynamicist, Guided Missile Group, 
Grumman Aircraft Engineering Corp. 

Murray, Harry Ernest, B.S. in Ae.E., 
Aero. Engineer P-4, Langley Mem. Aero. 
Lab., N.A.C.A. 

Pearce, Rufus Burleson, Jr., M.S. in 
Ae.E., Research Engineer A, Supersonic 
Wind Tunnel, North American Aviation, 
Inc. 

Reesing, Harlan Allen, B.S. in Ae.E., 
Class ‘‘B” Designer, El Segundo Div., 
Douglas Aircraft Co., Inc. 

Rothchild, Oscar Abraham, B.S. in 
Ae.E., Research and Development Engi- 
n@er Rosenthal Manufacturing Co. 

Shields, Edward Beverly, Jr., M.S. in 
Ae.E., Engineering Designer “‘B,’’ Boeing 
Aircraft Co. 

Smith, James Vincent, B.Ae.E., Tech- 
nical Service Engineer, Stratos Corp. 
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Spangler, Theodore Allen, B.S. in M.E. 
(Aero.), Aerodynamicist, Aerodynamics 
Unit, Boeing Aircraft Co. 

Spryer, Edward Neal, Jr., B.S. in M.E. 
(Aero), Sr. Structures Engineer, Loads 
sroup, Airplane Div., Curtiss-Wright 
Corp. 

Tinsley, Walton Eugene, M.Ae.E., 
Systems Engineer, Flight Test Dept., 
NAMTC (Pt. Mugu, Calif.), Pilotless 
Plane Div., Fairchild Engine & Airplane 
Corp. 

Toumanoff, George Irakly, B.S. in, 
Ae.E., St. Research Engineer, Aerody- 
namic Research Projects, Republic Avia- 
tion Corp. 

Tsu, Jack Chang-Nee, M.S. in Ae.E., 
Aerodynamicist, Northrop Aircraft, Inc. 

Ward, Arnold Carlyle, B.S. in Ae.E., 
Stress Analyst, Ft. Worth Div., Consoli- 
dated Vultee Aircraft Corp. 

Zell, John Hurster, M.S. in Ae.E., Aero. 
Engineer, Chief, Aircraft Analysis Sec- 
tion, Air Materiel Command (Wright 
Field). 

Young, Raymond Arthur, B.S. in Ae.E., 
Aero. Engineer P-4, Design Elements 
Div., Bureau of Aeronautics, Navy Dept. 


Elected to Associate Member Grade 

Antonios, Anthony, Instructor, Aviation 
Mechanics, Manhattan High School Board 
of Education (New York City). 

Hawthorne, Randolph, News Editor, 
AERONAUTICAL ENGINEERING REVIEW, 
Institute of the Aeronautical Sciences, 
Inc. 


Transferred to Associate Member 

rade 

Hoffman, Willard Albert, Project En- 
gineer, Test & Evaluation Div., NAMTC 
(Pt. Mugu, Calif.). 

Mutch, Marvin Howard, Design En- 
gineer—Jr., Electrical & Radio Installa- 
tions, Wichita Div., Boeing Airplane Co. 

Nolan, James Robert, Product Develop- 
ment Engineer, Hobbs Mfg. Co. 


Elected to Technical Member Grade 


Achitoff, Louis, A.M. (Chemistry, En- 
gineering Pilot, Colonial Airlines, Inc. 

Martin, George P., B.S.Ae., Instructor, 
Aeronautical Engineering Dept., Lawrence 
Institute of Technology. 

Meerbaum, Sam, M.S. in M.E., Re- 
search Engineer, Special Projects Dept., 
M. W. Kellogg Co. 


Transferred from Student to Technical 
Member 

Hepler, Andrew Karl, B.S. in Ae.E., En- 
gineer, Boeing Aircraft Co. 

Jahn, Charles Frederick, B.S., Sr. De- 
tailer, McDonnell Aircraft Corp. 

Kovarick, Frank Lutter, B.S., Aircraft 
Components Tester, Ranger Aircraft En- 
gines Div., Fairchild Engine & Airplane 
Corp. 

Mooers, Alden John, M.S.Ae., Aero- 
dynamicist, Ordnance Research No. One, 


University of Chicago. 
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F i R E in an aircraft 


reported in less 


than 3 seconds 
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_ PENWAL UNIT FIRE DETECTION CIRCUIT 
Thermoswitch* Unit Fire 
protection under all 


flight conditions. 


Located at all vital “hot q broken circuit between units. 
spots” in a unique single loop 
circuit, THERMOSWITCH* Unit 


Fire Detectors respond within 


Each detector is an individual 
unit operating independently. 
Detectors withstand repeated 
three seconds to fire, flashing fires, vibration and shock... 


a signal on the instrument pan- _— reset themselves when fire is 


el to indicate the zone of fire. 


CHECK THESE ADVANTAGES 


Detectors operate even with 


extinguished ... indicate over- 
heated engine as well as ac- 
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Pant, Govind Ballabh, M.S. in Ae.E., 
Asst. Prof., Benares Hindu University 
(India). 

Rainey, Robert Weaver, M.S. in Ae.E., 
Research Asst. & Graduate Student, 
Georgia School of Technology. 

Robinson, Allan John, B.S. in Ae.E., In- 
structor in Structures Dept., Aeronautical 
University, Inc. 


Snyder, James L., Ae.E. 


The following list was held over from the 
January issue of the Review. 


Transferred from Student to Technical 
Member 


Baudettini, Angelo, B.S. in Ae.E., Aero. 
Engineer, Ames Aero. Lab., N.A.C.A. 


Benson, Arthur Searle, B.S., Student, 
Stanford University. 


Bonnette, Charles Lester, B.Sc., Struc- 
tural Analyst & Design Layout Engineer, 
Aircraft Div., Globe Corp. 

Burita, Roy Henry, B.S. 

Cannavaro, Raymond. 


Carnese, Daniel Joseph, B.S., Aero- 
dynamicist, Piasecki Helicopter Corp. 

Coletti, Donald Earl, B.S. in Ae.E.; 
Aeronautical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Curtis, Edward Joseph, Flight Test 
Analyst, Grumman Aircraft Engmeering 
Co. 


Dorrance, William Henry, B.S. in Ae.E., 
Research Asst., Dept. of Engineering Re- 
search, University of Michigan. 

Freeman, Robert S., B.Ae.E. 

Gollos, Warren William, B.S.Ae. 


Hansen, Jerry Anton, Jr., B.S. in Ae.E., 
Jr. Engineer, Babcock & Wilcox Co. 

Hobe, Audrey Ann, Miss, B.S. in M.E., 
Mech. Engineer (Development Dept.), 
U.S. Rubber Co. 

Jablecki, Leon Stanyslau, B.S. in C.E., 
Major, Chief—Aircraft Structures Unit, 
U.S. Air Forces. 

JogaRao, Chintakindi Venkata, B.Sc. in 
M.E., Graduate Student, California In- 
stitute of Technology. 

Le Clair, Richard Douglas, B.S. in 
Ae.E., Graduate Student, University of 
Michigan. 

Miller, Jack Naylor, M.S. in Ae.E., Lt., 
U.S. Navy. 

Morse, Robert Charles. 

Oberfell, Robert Hutchisson, B.S. in 
Ae.E., Mech. Engineer, Carter Oil Co. 

Painter, Norman Joseph, B.S., Techni- 
cal Calculator, McDonnell Aircraft ‘Corp. 

Passman, Richard A., B.S.E. (Math.), 
Aerodynamicist, Bell Aircraft Corp. 

Prentice, Robert Joseph, B.S. in Ae.E., 
Draftsman & Engineer, Engineering Dept., 
Foote Bros. Gear & Machine Corp. 


Reiter, Sydney Howard, B.S. in Ae.E., 
Research Engineer, University of Southern | 


California (in their Navy Research Project 
on jet engines). 

Rhoads, Donald Wolf, B.S. in Ae.E., 
Engineer, Cornell Aero. Lab. 

Shorkey, Irving Alonzo. 

Spruill, Cecil Ernest, B.S. in Ae.E., 


Graduate Student, Virginia Polytechnic 
Institute. 
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Spuhler, Edwin Henry, B.S. in Ae.E., 
Sales Engineer Trainee, Aluminum Co. of 
America. 


Wagner, Robert William. 


Willhoft, Earl Curtis, Jr. Research 
Engineer, Chrysler Corp. 


Robert, Engineering Dept., 
Republic Aviation Corp. 


Necrology 


Reginald K. Pierson 


Reginald K. Pierson, Fellow of the 
Institute, pioneer British airplane de- 
signer, died January 10 following a 
long illness. He was Chief Designer, 
Vickers-Armstrong Ltd. 


Pierson, who designed the twin- 
engined Wellington bomber, long one 
of Britain’s most effective bombers in 
World War II, started with Vickers on 
leaving school. In 1910, when the 
company created an aviation section, 
he was named Assistant to the Chief 
Designer. By 1917, having designed 
the Vimy bomber from design to flight 
in 6 months, he was Chief Aircraft 
Designer. 


One of his aircraft, a modification of 
the Vimy bomber, was flown by Al- 
cock and Brown in the first nonstop 
flight across the Atlantic in 1919. 


Pierson also developed the Vespa and 
Wellesley aircraft of metal construc- 
tion, as opposed to wooden construc- 
tion prevailing at the time, and the 
Warwick, used as a transport and 
cargo plane in many war theaters. 

Both the Wellington and Warwick 
were of geodetic construction, which 
combined great strength with: low 
structural weight, permitting range 
and load-carrying performance previ- 
ously thought unattainable. 

In 1934, Pierson spent a month in 
the United States studying conditions 
in commercial aviation. 

Born on February 9, 1891, he re- 
ceived a pilot’s certificate in 1913. 
He was a Fellow of the Royal Aero- 
nautical Society and an Associate 
Member of the Institution of Civil 
Engineers. 


Changes of Address 


Since the Post Office Department does not as a rule 
forward magazines to forwarding addresses, it is important 
that the Institute be notified of changes in address 30 
days in advance of publishing date to ensure receipt of 


every issue of the Journal and Review. 


Notices should be sent directly to: 
Institute of the Aeronautical Sciences 
2 East 64th Street, 

New York 21, N.Y. 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and orgenizations offering 


employment to aeronautical specialists. Any member or organization may have re 


WANTED 


Aerodynamicists, Thermodynamicists, Stress 
Analysts, Aircraft Designers—North American’s 
engineering program offers a number of excellent 
openings in the classifications above for qualified 
engineers. Salaries commensurate with training 
and experience. Please include complete details 
in reply. Engineering Personnel Office, North 
American Aviation, Inc., Municipal Airport, 
Los Angeles 45, Calif. 


Helicopter Aerodynamicist—Experienced, re- 
quired for long-term development program for 
U.S. Air Force. Apply in writing to Manager, 
Helicopter Division, Kellett Aircraft Corporation, 
North Wales, Pa. 


Aerodynamicists— With experience in stability 
and control work and flight testing. Positions re- 
quire good academic background and sound knowl- 
edge of dynamics and applied mathematics. Ad- 
vanced degree desirable. Must have training, 
experience, and ability to assume major re- 
sponsibility in both the theoretical and experi- 
mental flight-test phases of major programs of air- 
craft flight dynamics, and be familiar with stand- 
ard methods of flight-data reduction. Write 
Employment Office, Cornell Aeronautical Labora- 
tory, 4455 Genesee St., Buffalo 21, N.Y. 


Research Engineers—Openings for experienced 
aerodynamicists, thermodynamicists, and elec- 
tronic engineers with opportunity for research 
in supersonics. Openings also for engineers with 
jet-engine-test experience. Please include com- 
plete résumé of experience and education in reply. 
Write to: Consolidated Vultee Aircraft Corpora- 
tion, Lone Star Laboratory, Daingerfield, Tex. 


Aeronautical Engineers—Aircraft research en- 
gineers and scientists needed for work on task re- 
search programs. Projects under way require men 
with the ability to apply the theories of dy- 
namics, structures, aerodynamics, thermody- 
namics, and aircraft design to the solution of 
varied applied research problems on airplanes, 
helicopters, and guided missiles. Educational 
background and knowledge should approximate 
that required for a Masters Degree in Engineering 
or Physics. Experience desirable but not so 
essential as a good basic training and a well-de- 
veloped scientific curiosity. Cornell Aero- 
nautical Laboratory, Employment Office, 4455 
Genesee St., Buffalo 21, N.Y. 


Assistant Professor or Instructor—Staff mem- 
ber to teach aircraft structural analysis and 
applied mechanics; also to set up complete struc- 
tural testing laboratory. Must be familiar with 
aircraft structural practices in order to work with 
local aircraft industry. Previous teaching experi- 
ence desired but not essential. Please give brief 
sketch of education, experience, and personal 
qualifications. Address, Kenneth Razak, Head of 
Aeronautical Engineering Department, Uni- 
versity of Wichita, Wichita, Kan. 


Mechanical Engineer—An excellent oppor- 
tunity is open for a mechanical engineer with ex- 
perience in gas turbines. You will have the best 
of laboratory equipment to work with and an 
opportunity for freedom of expression and de- 
Yelopment of ideas with the leading manufacturer 
of automatic control equipment. Write today 


writing to the Secretary of the Institute. 


giving full particulars of your training and ex- 
perience: J. A. Joh Mi polis-Honeywell 
Regulator Company, 4th Ave. and 28th St., 
Minneapolis 8, Minn. 


Flutter Engineer—Aeronautical Engineering 
graduate with several years of experience in 
flutter and vibration problems for work on ad- 
vanced military aircraft. Address reply to En- 
gineering Personnel Office, North American 
Aviation, Inc., Municipal Airport, Los Angeles, 
Calif. 


834. Helicopter Pilot—Experienced helicopter 
pilot with over 150 hours’ helicopter time. Com* 
mercial operator desires chief pilot to take charge 
of operations. 


832. Mechanical Designer—Instrument field, 
Long Island area. Must be capable of handling 
complete design of small, precision mechanical 
computers involving numerous automatic in- 
puts. 


830. Engineer—High calibre; flight-test 
operations experience necéssary; pilot experi- 
ence desirable. Must be graduate engineer. 
East Coast. 


823. Pilots—Experienced helicopter test pilots 
wanted. Must have a minimum of 100 hours of 
helicopter flying time. Engineering background 
desirable. Preferably service trained. East 
Coast concern. 


812. Engineer—Production—Trained in de- 
signing for low-cost production. Must be a 
graduate engineer and have aircraft experience. 
Progressive and expanding concern in metro- 
politan Philadelphia area. Send complete 
résumé. 


811. Engineer, Mechanical—Experienced in 
the designing of precision transmission systems. 
Aircraft experience preferred. Progressive and 
expanding concern in metropolitan Philadelphia 
area. Send complete résumé. 


810. Engineer—Qualified aeronautical or me- 
chanical engineer with a minimum of 4 years’ ex- 
perience in the helicopter field. Progressive and 
expanding concern in metropolitan Philadelphia 
area. Send complete résumé. 


804. Theoretical Aerodynamicist—A Ph.D. 
in Aeronautical Engineering, Mathematics, or 
Physics is needed at a large Mid-Western uni- 
versity as an associate professor or professor in 
the Department of Aeronautical Engineering to 
teach advanced theoretical courses in aerody- 
namics. The duties would include advanced 
undergraduate and graduate teaching through 
the Ph.D. level and the direction of theses. 
Opportunities for research, research consultation, 
and industrial consultation exist. 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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quirements listed without charge by 


AVAILABLE 


843. Airline Engineering Executive—Gradu- 
ate engineer, age 41. Nineteen years’ all-round 
experience in air-line engineering and mainten- 
ance including 6 years’ experience as factory rep- 
resentative developing new aircraft. Desires new 
contact with expanding possibilities. 


842. Associate Professor— Associate Professor 
of Aeronautical Engineering, Doctor of Aero- 
nautical Engineering, seeks change of position. 
Possesses engineering as well as mathematics 
advanced degrees. Major field: theoretical 
aerodynamics and gas dynamics. 


841. Aeronautical Engineer—Structures engi- 
neer desires change. B.Ae., N.Y.U., 1942. 
Four years’ experience in aircraft structural 
design, including research in thick skin and 
sandwich construction. Prefers position in busi- 
ness associated with aircraft field work or sales. 
Open to any interesting offer affording possibilities 
for a good future. 


840. Aeronautical Engineer—M. Aero. Eng.; 
age 33. Ten years’ experience in flight-test 
and operational engineering, air-line operations, 


se: 
sales and market research, and technical writing. 


Wide contacts in air transport and manufacturing 
fields. Desires position as assistant to executive, 
or sales engineer, in New York or New England 
area. 


839. Helicopter Engineer—Chief designer and 
project engineer on two helicopters. Author of 
book on helicopter design.. Five and one-half 
years of helicopter experience. Available im- 
mediately. . 


838. Aeronautical Engineer—B.S. in M.E., 
B.S. and M.S. in Ae.E.; age 46, married. Pro- 
fessional engineer with seal. Ten years of struc- 
tural design and analysis as per Army, Navy and 
C.A.A. specifications. Two years of engineering 
methods standardization. All with major air- 
craft companies. Desires responsible position in 
aircraft or related field. 


837. Aeronautical Structural Engineer— 
Graduate engineer with 20 years’ experience in 
all phases of aircraft structural design on fixed 
and rotary wing aircraft. For past 10 years has 
held position of chief structural engineer with 
well-known manufacturer of military airplanes. 
Had complete responsibility for structural analy- 
sis, vibration and flutter, structural testing, and 


_ weight control. Desires connection with estab- 


lished organization in which his background and 
experience can be used to advantage. 


836. Aeronautical Engineer—B. of Ae., New 
York University, 1944. During last year en- 
gaged in research in supersonics in a large research 
organization; has knowlédge of several foreign 
languages. Presently employed, but desires 
change to a position in engineering or research 
department in firm located in New York City or 
vicinity. 


835. Development Engineer—Wide plastics 
structures background. Has had positions of de- 
sign engineer, test engineer, chief test engineer, 
and assistant chief engineer with medium-sized 
Eastern aircraft firms. Used to responsibility 
and difficult problems. Desires position with 
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| vehicles, recruiting and job evaluation for over 
| 500 civilian office and technical personnel 
| Qualified airplane pilot—5,873 military hours, all 


SWAGED TERMINALS are your lightest, | 
most compact attachments for aircraft con- | 
trols—and give you full catalog strength of | 
the cord. Besides that, assemblies of Roebling 
Swaged Terminals and Roebling Aircord— 
cord with almost no constructional stretch 
—practically eliminate the need for repeated 
adjustments. 

Roebling supplies complete aircraft con- 
trol assemblies ready for installation, and 
manufactures a full line of swaged terminals. 
Write for Booklet A-902 describing the whole | 
range of Roebling products for aviation. 


JOHN A. ROEBLING’S SONS COMPAN’ 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


| M.S. in Aeronautical Engineering, California 


papers and reports on several branches of physics 


sis and testing 


frame, or accessory manufacturer. 


| related fields, preferably on West Coast. 


| gineering or applied mechanics. 


company doing research and development work, 
especially in the design and construction of large 
reinforced plastic structures for aircraft or allied 
fields. 


833. Research and Development Engineer— 
Physicist and aeronautical engineer; age 37. 


Institute of Technology. D.Sc. in Physics; 
Fellow, Institute of Physics, London. Willing 
to accept suitable position in research institu- 


tion, university, or in the research and develop- 

ment division of large industrial concern engaged 

in aeronautical or allied activity. Twelve years’ 


overall experience in physical research and,aero- 
nautical engineering. Author of a number of 


and aeronautics. Considerable aptitude for in- 
vention. U.S. patent for aeroplane C. G. Calcu- 
lator pending. Formerly held responsible posi- 
tion in U.S. aircraft concern. Excellent references 
in U.S. and India 


831. Engineer—Ten years’ experience in 
metallurgy, process engineering, structural analy- 
Desires position in production, 
research, or development field with air-line, air- 


828. Aeronautical Engineer—B.S. Ae.E.; age 
29; married. Five years’ experience, including 
performance estimation, stability and control 
analysis, aeronautical research and wind-tunnel 
testing, and stress analysis on military and com- 
mercial aircraft. Familiar with C.A.A. require- 
ments. Desires permanent position in above or 


827. Mechanical or Aeronautical Engineer— 
M.S. Desires position that combines engineering 
or research with administrative duties; East 
Coast, preferably New England. Last 4 years as 
aerodynamicist, designer, and development en- 
gineer on guided missiles projects; previous ex 
perience includes 8 years of extensive research, 
consulting work, and teaching at leading Eastern 


engineering school. Details and references upon 
request. 


826. Aeronautical Engineer—M.S. in Ae.E. | 
Over 4 years’ experience with major aircraft com 
panies, mainly in flutter and vibration work. 


825. Quality Control Executive—Experienced 
in organizing and administering mechanical in- | 
spection and maintenance of aircraft and motor 


types. West Point graduate, 1923.. Aeronautical 


| engineer. 


824. Associate Professor—B.S., M.S., re- 
ceives Dr. Eng. (Aero.) in June, 1948. Broad 


| expe:ience includes: 5 years’ graduate work and 


structural research; 4'/: years in industry as | 
stress analyst and structural test engineer; 4 


| years as assistant professor of aeronautical en- | 


gineering teaching most of the undergraduate 
work in established department. Desires | 
academic position handling senior and graduate | 
courses (and related research) in aeronautical en- 
Available in 
June. 


tied, Latvian nationality. Four years’ industrial | 
and engine design and 16 years’ aeronautical en- 
gineering, 6 years of which as responsible chief | 
designer at the aviation division of the largest 
firm in the Baltic States. Project author and 
supervisor of design, construction, and flight tests 
of several light high-speed private and military 
aircraft types, including a light fighter. One of 
the private planes successful in competitions in 
Europe. Two years in the German aircraft in- 
dustry (component design for jet planes). .Famil- 
iar with all preliminary analysis, materials, and 


822. Chief Designer—M.E. Age 43, mar- | 


processes. Specialist in improved wood and 
mixed constructions. 


Speaks.-and writes -well | 


You wouldn’t think of 
spending design time on 
a standard nut or bolt... 

why do so on a clamp? 


Marman’s standard types, resulting 
from years of specialized development, 
will fit almost any application and can 
be specified just as easily as standard 
nuts and bolts. 


Even if your problem is so special- 
ized that none of the standard designs 
appear suitable, we can still save 
you time and cost by submitting a 
design proposal especially suited to 
your needs. 


Send us your problems. Our business 
depends on solving them faster, more 
effectively and at less cost than you can. 


See your Marman Catalog for de- 
tailed information on some of the 
many standard types available. 


Write for specific design proposals on 
any clamping problem. 


MARMAN 


PRODUCTS CO. INC 
P.O. BOX 89 
INGLEWOOD, CALIFORNIA 
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PERSONNEL OPPORTUNITIES 


Ambient 
AIR TEMPERATURE PROBE 


Provides Greater Accuracy 
With Simpler Calculations 


At velocities above 300 MPH, the Giannini 
Temperature Probe simplifies data reduc- 
tion by measuring total air temperature. 
All the velocity energy is converted to 
temperature. No need to correct for 
partial adiabatic rise. Simplified calcu- 
lations, less flight-time, and greater 
accuracy are the major factors contrib- 
uted by this Giannini instrument for 
flight-test purposes. 


Write for engineering details. 


/ Giannine. 


TION POWER PLANTS 
COLORADO ST 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


Latvian, German, and Russian; English fair. 
Descriptions and photos of the realized projects 
and references will be sent upon request as proof 
of ability to create successful types. At present 
in Europe; desires position in a small U.S. or 
Canadian firm, where the opportunity exists to 
expand along with the company. Commencing 
salary secondary if opportunity is right and if help 
to leave Europe will be given. 


820. Technical and Promotional Writer— 
Will help sell product, proposal, or idea by writing 
promotional letters, ads, booklets, technical, and 
publicity articles, reports. Writes technical 
descriptions that a layman can easily follow. Ex- 
perienced in industry; able to sce things from 
prespect’s point of view, pick out points that 
appeal, and present them in manner that invites 
action. Detroit area. 


819. Aero-Mechanical Engineer—Craduate of 
State University of Iowa, 1941. Experienced in 
high-powered reciprocating engine fuel systems 
and power controls, light aircraft power plants 
and fixed equipment, research and experimental 
work in general aircraft problems. Desires to 
locate in the East. Prefers assignment on jet or 
rocket engines or general flight research and 
experimental problems. Capable of handling 
most engineering phases from original design and 
layout through customer liaison and project 
evaluation. 


818. Aeronautical Engineer—B.S. in Ae.E., 
1936. Eleven years’ progressive service and ex- 
perience in aerodynamics, aircraft structural de- 
sign and analysis, performance, and static testing. 
Five years as chief of structures and testing. 
Thoroughly experienced in military and civil de- 
sign requirements. Sound theoretical and 
practical understanding of all ‘aircraft design 
problems on small or large aircraft. Particular 
capabilities exist in supervision of engineering and 
laboratory personnel. Possesses organizational 
ability. Desires to obtain a position requiring 
initiative and responsibility in which experience 
and background will be of value. 


817. Sales Representative— Engineering back- 
~gropind; extensive sales experience in United 
States, Europe, Africa, and South America. 
Four languages; single; will locate anywhere. 


816. Aeronautical Engineer—B.Ae.E. Rens- 
selaer Polytechnic Institute; age 29, martied. 
Four and one-half years’ experience in the En- 
gineering Division, Air Materiel Command, 
Wright Field, engaged in fiutter research, ground 
vibration testing and evaluation, wind-tunnel 
testing, and development of vibration-measuring 
equipment. Two years’ experience in the U.S. 
Navy at Bureau of Aeronautics, Washington, 
D.C., in the Aviation Design Research Branch, 
engaged in the study of flight paths and other 
special problems related to guided missiles. De- 
sires position in research or development. 


815. Aeronautical Engineer—B.S. in Ac.E., 
lowa State College. Age 22. Single. Two years’ 
practical experimental test and development engi- 
neering experience with prontinent aircraft-engine 
manufacturer involving fuel control and engine 
performance. Sound theoretical training in aero- 
dynamics and structures. Desires varied experi- 
ence and improved opportunities. Location un- 
important. Available within 30 days. 


814, Aeronautical Engineer—Age 36; mar- 
ried. Two and one-half years with major aircraft 
nianufacturers as a specialist in weights and bal- 
ance, technical writing, technical reports, and 
specifications writing. Able to handle and 
familiar with machine-shop practice. Holds a 
valid A. & E. license from the C.A.A. Has had 
approximately 12 years’ all-around experience on 
transport and private type aircraft as a tech- 
nician. Would like position as technical reports 
writer, liaison, and/or maint i 


AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 
No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 
$50.00 per week when disabled 


PREMIUM $38.00 per year 
Policies cover all Backed by the 
eirlines in U.S. and Combined Assets of 


American Flag lines 
world-wide — also 
airlines in Canada, 
Mexico and South 
America which meet 
safe operating 
standards. 


Aetna Casualty & Surety Co. 

American Surety Co. of N. Y_ 

Century Indemnity Company 

Hartford Accident & Indem- 
nity Co. 

Maryland Casualty Co. 

Massachusetts Bonding & 
Insurance Co. 

New Amsterdam Casualty Co. 

Standard Accident Insurance 
Company 

Travelers Indemnity Co. 

United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U S. GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


CHICAGO 
LOS ANGELES 


80 JOHN ST. « 
WASHINGTON 
ATLANTA 


EXPERIMENTAL AIRCRAFT 
GAS TURBINE 
LABORATORY 


Urgently needs qualified per- 
sonnel of extensive experience. 


Experimental Stress Engineers for 
advanced Electro-Mechanical in- 
vestigations on Gas Turbine com- 
ponents. 


Development Engineers experi- 
enced in Fluid Mechanics of 
Turbo-Machines. 


Advanced Aerodynamicist for 
Turbine component development 
in latest Supersonic Schlieren- 
equipped tunnel. 


Other positions open for Me- 
chanical, Electronic and Equip- 
ment Engineers. 


For further information, write 


E. C. Harrigan 
PACKARD MOTOR CAR CO. 


1330 Laskey Road Toledo 12, Ohio 
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Split-Second Hydraulic Action 


At Near-Sonic Speeds 


In designing the new, jet-propelled bombers, leading aircraft manu- 
facturers were confronted with the problem of opening and closing 
the bomb bay doors while traveling at near-sonic speeds. ‘These doors 


had to be operated in less than 2/10 of a 
second against pressure conditions never 
before encountered. A special, high- 
pressure hydraulic system was developed. 

ADEL engineers were consulted to obtain 
the necessary control valves. These valves 
had to give instantaneous operation from 
a remotely-located station. They had to be 
light weight and compact, yet ruggedly 
constructed for high pressure service. The 
ADEL 3000 psi solenoid-operated hydrau- 
lic 4-way selector valve was the answer. 
These hydraulic selector valves are con- 
trolled by the application of electrical 
energy to a pair of solenoids. The sole- 
noids, in turn, actuate the mechanism of 
the 4-way poppet type selector valve. The 
“balanced poppet’’ design allows the 
poppets to be closed by retaining springs, 
and opened by solenoid pull. 


The use of ADEL electrically-operated 
solenoid valves permits the entire hydrau- 
lic system to be centralized in the most 
advantageous location regardless of point 
of control. Shorter piping and less pres- 
sure drop assures maximum operating 
efficiency. ADEL solenoid valves sim- 
plify system design, lower cost, speed 
installation, reduce weight and improve 
performance. Solenoid-operated valves 
are available in 2-way, 3-way and 4-way 
models for either open center or closed 
systems. 


PRODUCTS CORP., 
Burbank, Calif. 


Selector Valve No. 
16476-3000 psi, 4-way, 
solenoid-operated with 
manual override. 


© 


Write today for further information on how ADEL 
Solenoid-Operated Selector Valves can be adapted 
to your requirements. General catalog sent upon 
letterhead request. Address ADEL PRECISION 
10737 Van Owen Street, 


ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIF. * HUNTINGTON, W. VA. 
Manvfacturers of: Aircraft Hydraulic Systems * Marine & Industrial [SOdraulic 
Controls * Halfco Self-Aligning Bearings * Line Support Clips and Blocks 
Industrial Hydraulic Equipment Aircraft Valves Industrial Valves 


813. Flight Engineer—Age 29. Seven years’ 
air-line experience. Five years’ flying with ap- 
proximately 4,000 hours on B-314, PB-2Y, C-87, 
C-54, DC-4, L-49, L-749. A. & E license, Flight 
Engineer’s license, B.M.E. degree. Interested 
in settling on West Coast with air line that has an 
expanding flight engineering department. 


809. Aeronautical Engineer—Age 31; mar- 
ried. Graduate engineer in South America; 
B.S. Ae.E. in this country; also maintenance en- 
gineer in U.S.A.F. technical school. Ten years’ 
experience in aviation maintenance, overhaul, and 
purchasing. Purchasing engineer for a South 
American air force and air line for 2 years. At 
present working own export business. Desires 
position with manufacturer, air line, or aviation 
maintenance company, either in this country or in 
South America. Will furnish details and refer- 
ences on request. 


808. Design Engineer—Graduate, pilot. Bx- 
tensive private airplane design experience 
directing project, structures, flight-test groups. 
Desires position utilizing background. 


807. Project Engineer—Ph.D. Extensive 
experience in industrial research in supersonic 
aerodynamics and guided missiles. Fifteen years’ 
university teaching and research. Interested in 
developing fuel and propulsion research program, 
either university or industrial. Presently em- 
ployed by West Coast airplane company. Avail- 
able immediately. 


805. Engineer—Englishman; age 29; mar- 
ried. Just resident in Canada. Seven years’ ad- 
ministration, air-line maintenance, overhaul, 
planning, technical authorship (one published). 
Good contacts in British civil aviation. Will con- 
sider any progressive post. 


803. Aeronautical Engineer—B.S. in Aero 
nautical Engineering. Age 25, married. Two and 
one-half years’ experience as structural engineer 
in personal aircraft field. Thoroughly familiar 
with C.A.A. procedures under both C.A.R. 04 and 
03. Also has good practical background in radio, 
radar, and electronics. Holds Commercial Radio- 
telephone Operator’s License. Desires position 
associated with design and development of air- 
craft electronic equipment or in personal aircraft 
field. Prefers West Coast or east of Mississippi. 


802. Technical Translations—From English to 
French, or conversely, by French aeronautical en- 
gineer. At present technical translator with an 
official aviation organization. Twenty-five years 
in the aeronautical field and well known for his re- 
search and realizations in France and in U.S.A. 


801. Law-Engineering—B.Ae.E. degree and 
completing L.L.B. degree. Six years’ experience 
in testing of experimental aircraft and missiles, 
static, dynamic, and flight tests, for a Govern- 
ment agency. One and one-half years’ part-time 
patent law experience. Former officer of local 
1.A.S. Section. Good appearance, personality, 
and excellent in personnel relations. Desires 
position combining engineering and law with alaw 
firm, engineering company, aero-insurance com- 
pany, etc., in contract, patent, or similar work. 
Los Angeles, New York, or Philadelphia areas 
preferred. 


795. Aeronautical Engineer-Pilot—B.S. in 
Ae.E. from University of Michigan. Age 32; 
married. Two years in present position designing 
major units for leading aircraft manufacturer. 
Familiar with Army, Navy, and C.A.A. require- 
ments. Naval aviator for 7 years. Two thousand 
four hundred hours’ flight time. Two years’ ex- 
perience supervising 25 mechanics and mainte- 

f 20dive bombers aboard an aircraft carrier. 
Seven months as an executive officer. At present, 
commanding officer of an air group and fighter 
squadron in the Organized Naval Reserve, with 
former rank of Lieutenant Commander. Holds 
C.A.A. commercial single and multiengined land 
and instrument ratings. Desires position com 
bining flying and engineering or flying om ad- 
ministrative-executive work. 
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For civil and aeronautical 
engineers concerned with 
structures. 


| THEORY OF J 
| LIMIT DESIGN 


By J. A. VAN den BROEK 

§ Professor of Engineering Mechanics, University of Michigan 
} This book presents ductile stress distribution 
} in limit design in an attempt to supplement 
} anid largely replace elastic stress distribution 
as a criterion of strength of redundant struc- 
tures. It culminates 40 years of study of the 
problem by the author. Problems, formulas, 
diagrams, and examples aid in clarifying the 
discussion. 
} Contents include: Physical Properties of 
— Metals; Limit Design of Simple Structures; 
} Limit Design of Redundant Beams; Limit 
} Design of Trusses; Connection Details, 
Evaluation of Limit Design. 


1947 144 Pages $3.50 

ON APPROVAL COUPON ® 
JQHN WILEY & SONS, INC. AER-2-48 

440 Fourth Ave., New York 16, N. Y. i 
Please send me, on ten days’ val, a copy of Van den Broek's THEORY g 
OF LIMIT DESIGN. If | wish to keep the book, | will remit price plus 
postage; otherwise | will return the book postpaid. i 

(Offer not valid outside U.S.) 


RESEARCH and DEVELOPMENT 
POSITIONS 


Senior—intermediate—Junior level for participation in the program 
of investigating the application of nuclear energy to the propulsion 
of aircraft now being carried on at Oak Ridge, Tennessee. Salaries 
will be commensurate with qualifications. 


Inquiries welcomed from 


AIRCRAFT POWERPLANT DESIGNERS and ENGINEERS 
AERONAUTICAL and MECHANICAL ENGINEERS 
METALLURGISTS 
METALLURGICAL and CERAMIC ENGINEERS 
MATHEMATICIANS 
PHYSICISTS—CHEMISTS—CHEMICAL ENGINEERS 


In the fields of 


Design—Layout—Testing of Powerplant, 
Installations and Test Equipment; 
Aerodynamics; Stress, Weight and Structure Analysis; 
Thermodynamics, Heat Transfer and Fluid Flow; 
Refractory Metals Technology; Powder Metallurgy; 
Elevated Temperature Investigations in Physical 
Metallurgy, Ceramic Bodies or Ceramic Coatings; 
The Mathematical Analysis of Physical Problems including 
Mechanics, Heat Transfer, Nuclear Physics and Statistics; 
Experimental, Theoretical, Nuclear and Applied Physics; 
Physical and Chemical Studies at High Temperatures; 
Inorganic, Analytical and Physical Chemistry; 
Nuclear and Radiation Chemistry; 

Literature Research and Technical Report Preparation. 


Send resume, including small photograph, to 
Employment Office 


Fairchild Engine and Airplane Corporation 
P.O. Box 415, Oak Ridge, Tennessee 
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Aircraft Engineering 
FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1 England 


Opportunities in pilotless aircraft research group, 
for work in radar, radio, servomechanisms, gyro- 
scopes, telemetering, etc. Excellent openings for ex- 
perienced physicists, chemists, aerodynamicists, elec- 
trical and chemical engineers. Please include de- 
tailed experience and education in reply, enclosing 
college transcript. 


Write ‘Aerophysics Dept, 95 


NORTH AMERICAN AVIATION, INC. 
Municipal Airport Los Angeles 45, California 


Wanted! 


Sporting Goods Products 
to manufacture and sell 


Either completely developed and patented 

.. or your idea which we can develop, 
manufacture and sell for you on — 
Give complete details and photos or draw- 
ings if possible in first letter. All replies 
confidential. Full protectionto you. Write 


Box 821 
% Aeronautical Engineering Review 


AERODYNAMICISTS - THERMODYNAMICISTS 
STRESS ANALYSTS - AIRCRAFT DESIGNERS 


North American Aviation has a number of excellent open- 
ings for engineers qualified in the fields listed. Salaries 
commensurate with training and experience. Please include 
complete summary of training and experience in reply. 


Engineering Personnel Office 
NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 
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: with Speed-Density Fuel Control 
FOR JET ENGINES 


In the same way Bendix* research has so often made 
i aviation history—including the introduction of the 
“rigours | Injection carburetor for piston engines— 
a the new Bendix Speed-Density Fuel Control revola- 
tionizes the fuel metering of jet i wee Utilizing 
the Speed-Density Control 
accomplishes all of the following with a simple, direct 
action, and no servo delays. 
- e inherent temperature limitation by fuel/air ratio 
43 The single unit illustrated contains control. 
. the all-speed governor, barometric @ sensitive, accurate, all-speed governor. 
corrector, throttle valve, and pres- e quick throttle burst permitted without over-temper- 
. sure relief valve. The simplification ature or blowout. 
in fuel piping is obvious. e no die-out on deceleration. 
color compensation for air temperature, ram, and altitude. 
e@ prompt and “cooler” starting. 
photographs of flame conditions at 
e- no disturbance from maneuvers, or “pullouts. 
the turbine under proper and im- 
proper control, will be sent in re- 
sponse to properly qualified inquiry. BENDIX PRODUCTS DIVISION of 
SOUTH BEND 20, INDIANA Aviation 


PRODUCTS 
DIVISION 


*REG. U.S. PAT. OFF. 
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Adel Precision Products Corporation. 80 International Nickel Company, Inc., 67 
% Aeroproducts Division, General Motors Corporation.... 58 
American Magnesium Corporation, Subsidiary of Alu- 
minum Company of America 33) & Heintz Precision Industries, 36 
B L 
Bendix Aviation Corporation Lamb Electric C 74 
Bunhill Publications, Ltd........ mig 81 M 
Marman Products Company Inc...........ceeeeeeeees 78 
C Glenn L. Martin Company, The.............eeeeeees 84 
ior anufacturing Company......... nside Front Cover i i tor Company.......... 
Curtiss-Wright Corporation, Wright Aeronautical Division 44 
D N 
: Nepa Division, Fairchild Engine and Airplane Corporation 81 
Doelcam Corporation... 54 North American Aviation, 81 
P 
Eaton Manufacturing Company, Valve Division. . .Back Cover y 
% Eclipse-Pioneer Division, Bendix Aviation Corporation.. 56 
Engineering Consulting Group 60 R 
5 xJohn A. Roebling'’s Sons 78 
Fairchild Engine and Airplane Corporation, Nepa Divi- U 
Feawal 75 United States Aviation Underwriters Incorporated. ..... 19 
Foote Bros. Gear and Machine Corporation........... 51 United States Plywood Corporation..........-.+++05: 14 
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nes— General Motors Corporation, Aeroproducts Division.... 58 John Wiley & Sone, 81 
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lizing *B. F. Goodrich Company, The, Aeronautical Division.... 40 Wright Aeronautical Corporation Division, Curtiss- 
trol Goodyear Tire & Rubber Company, Aviation Products ONE 
direct 
; H ¥: 
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mpet- 
* Specifications and further information on the aircraft 
products of these companies will be found in the 
1946 AERONAUTICAL ENGINEERING CATALOG 
pokatio® The re publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
id tributed annually to Chief Engineers, Designers, Production Heads, and 
o Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
, ccessory, and Aircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 
Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 
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UNPRECEDENTED EFFICIENCY 

. ++ That’s what airlines 
flying Martin 2-0-2’s report,| 
These new 36-to-40 pas- 
senger airliners are in 

the gir more hours, making 
more money for the air- 
lines each month. 


Here’s how the Martin 2-0-2 cuts ground 
time, saves money for airline operators: 
Wide center of gravity range eases loading 
problems ... permits passengers to sit wherever 
they want. Integral passenger ramp speeds 
embarking or disembarking. Steerable nose 
wheel permits efficient ground maneuvering, 
And numerous access hatches slash time , 
required for spot inspections or minor adjust 
ments. These and other features mean shorter 
stops between hops... higher profits for 
airlines flying the Martin 2-0-2. 
THE GLENN L. MARTIN COMPANY 
BALTIMORE 3, MARYLAND 


AIRCRAFT 


Builders of Dependable Cs ) Aircraft Since 1909 
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tex Stops Hons | 
Five MINUTES That's all it takes tO fii the 
Martio 2-0-2'S flexible Marens fuel tanks with 
1000 gallons of gasoline- Fast ynder-wins pressure 
fueling another way i0 qhich the Marti 
2-0-2 saves time and money: 
\ ‘ 
CONVENIENT access HATCHES under the 
fuselage simplify servicing electrical, 
pydraulic and cabin heater accessory systems 
provide for quick Joading of carg° 
and pags4se 
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